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The Concept of Work-Experience 


Blandow 
S, Murari Rao 


Work-ixpcruncc is important for a tech * 
nologically advancing society, loth because it 
is needed for adjusting to work and because 
the skills which were transmitted from father 
to son in a handicraft society arc no longer so 
transmitted, India has been attempting to in* 
corporate work elements in its education since 
Gandhi. The concept of work-experience as m 
element of general education is examined by 
the authors ; It is important at the primary 
stage to stress understanding of the means and 
media of technical work besides developing 
basic skills, At the upper primary stage it is 
necessary to stress precision and Quality fa a 
limited number of tools and operations. At 
the secondary stage, students may be given the 
option of exploring in depth one of the several 
arm already explored earlier. 


For centuries excelling in skills in various fields such as metal¬ 
lurgy and textiles, Indian society remained basically agrarian dur¬ 
ing technological tide that swept the ■western countries daring the 
last two centuries. 
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During the two centuries under the British rule, the objectives 
of educational system in India were obviously neither in conformity 
with the national needs, nor were there adequate means available 
to strengthen some aspects which did reflect the vital needs, c\g., 
the provision of instruction in arts, crafts, technical and vocational 
pursuits although Hunter Commission (1882), liar tog t’oiiuuiltet* 
(1929), and Sapru Committee (1934), Abbot and Woods Report 
(1936) and Sargent Report (1944) emphasised the need therefore. 

lyTfllm.f.Tnfl Gandhi’s idea of a self-supporting educational system 
at primary level for the village, the basic social unit of India, deve¬ 
loped into the first indigenous efforts known as the ‘Basic System 
of Education' (1937). 

The fast changing context, several complex controversial issues 
and handicaps were involved. As a response, Mudnliar Commis¬ 
sion (1953) recommendations for diversified course in Horomlary 
Schools. 

In. spite of comparatively better resources made available to 
develop multipurpose higher secondary schools, many causes led to 
a situation where multipurpose scheme was slowly abandoned. The 
heterogeneity of the educational systems in various states, total ab¬ 
sence or unharmonised and out-of-pbase operational plans, non¬ 
availability of proper and adequate teachers, the unchanged over¬ 
all educational pattern and no adequate steps to change the cen¬ 
turies old attitudes of disdain for manual work were some of these 
causes. Strangely enough, it happened so gradually, and uncere¬ 
moniously that the vacuum created for last six to seven years due 
to non-implementation of Kothari Commission. (1964) recommenda¬ 
tions hardly generated any national concern. This was perhaps 
due to the nation facing such crises as Chinese and Pakistan 
aggressions. 

Kothari Commission (1964) has summarised a wide compend¬ 
ium of ideas, practices and problems of education such as "voca- 
tionalisation of education”, "girls education”, "science education 
in rural primary schools”, "adult education”, "occupational edu¬ 
ction and training”, "problems of education of the unemployed”, 
‘•'introduction of work-experience as an integral part of primary 
education” and on "universal and free primary education”. Parti- 
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cular stress lias been laid on “dmocrutiaation ol the total school 
system in India” as the main task for the years to come. 

While separate vocational schools have been envisaged by tlm 
ICothari Commission, it has emphasised in clear cut terms that one 
of the means of achieving the national goals is by linking educa¬ 
tion to productivity and this link can be forged by introducing 
work-experience as an integral part of general education. 

Genesis of the Term, 

It is well known that the existing system of education in our 
country is largely unrelated to the life of the students and the life 
around them. It is also apparent that there is a wide gulf between 
the actual content of education, its stated purpose and the real con¬ 
cerns of national development. One of the main tasks before the 
country today is to secure rapid economic development, to augment 
the G.N.P. and to provide a higher standard of living to the people. 
An essential prerequisite for the successful accomplishment of this 
hard task is the provision of a close link between education, life 
and productivity. Education will also have to strive consciously 
to develop in atudents the right altitudes and values that are need¬ 
ed for a democratic and socialist society. With this in view, a de¬ 
liberate change has, therefore, to bn made in the system of education. 

The nature of the transformation required in the educational 
system is generally recognised but the urgency for it dors not seem to 
have been felt. This much needed transformation has to be brought 
about as early as possible, as otherwise the dificulty and the cost of 
bringing about the change in the character of the educational sys¬ 
tem at a later date would become very great , as, in the meanwhile, 
rapid expansion of education would be taking place. It was, there¬ 
fore, felt by the Education Commission (li)84-C6), that “no reform 
is more important or more urgent than to transform education, to 
endeavour to relate it to life, needs and aspiration of the people and 
thereby make it a powerful instrument of social, economic and cul¬ 
tural transformation necessary for the realisation of our national 
goals.” 

According to the Education Commission the direct link between 
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education, life and productivity can be forged by Having nmiwp 
as a basic component of education and culture; work-expmrmu* 
as an integral part of general education; vocation&lisatioti of edu- 
cation especially at the secondary school level. 

The Commission suggested that: 

—work-experience should be introduced os an integral part 
of education at all school stages. 

—work-experience should he used as a progressive teach¬ 
ing method for education, 

—work-experience should be forward-looking, in keeping 
with the technological age. 

—work-experience should also include participation in 
some form of productive work under conditions, of real 
production situation in schools, in homes, in workshops, 
on farms, in factories or in any other productive situa¬ 
tion. 

—wjork-experience should give some monetary return to 
the students. 

Thus, the term, “Work-experience” was introduced in con¬ 
note a ‘new’ curriculum area in the education system. Work- 
experience programmes are to be integral part of yrncrul afuratian 
at all stages with the specific purpose of relating education closely 
to life and productivity. 

Part of General Education 

It is necessary to stress that work-experience has been recom¬ 
mended by the Education Commission to be introduced as a curri¬ 
culum area in schools at all stages as a part of general education. 

General education relates to the common concerns, experience# 
and backgrounds of all “educated persons”. Courses in this area 
are to be designed so as to result in the improvement of the indi¬ 
vidual’s ability to live well and wisely os a good and competent 
citizen. An individual is equipped with this ability if he under¬ 
stands and appreciates his relations with his fellowmen, the world 
around him, the achievements of man up to this day and hia own 
potentialities and actions. Thus, general education would develop 
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in the individuals some universal abilities which would bp of help 
iu performing particular tasks. General education courses will 
broaden the student’s vista so as to help him to have a richer and 
more creative life for himself. 

Education Commission opined that all good and purposeful edu¬ 
cation should consist of at least four basic elements: 

Literacy or a study of languages, humanities and social sciences. 

—-Numeracy or a study of mathematics and natural 
sciences; 

—Work-experience j 

—Social service. 

The world of technological work is related to production based 
on science and technology. The man made world is getting more 
and more complex now-a-days and it requires special preparation for 
living intelligently in such a society. The programme of ‘literacy 
helps in understanding the social environment and develop desir¬ 
able social behaviour. The programme of ‘Numeracy' helps in un¬ 
derstanding the laws of nature and its use for improving the human 
life. Work-cxpcriencc helps in developing an intelligent appercia- 
tion of the technological world and participating efficiently in the 
process of production. Through this programme students will learn 
not only about materials and processes but the role of work in 
improving the living conditions. 


Need for Work-experience Programmes 

We have seen how a study of the world of technological work 
is necessary as a part of general education in India today. It is 
necessary to consider here as to why a study of the world of work 
has become necessary now while it was not so considered earlier. 

There was a time when most homes prepared most of the things 
they used. Transportation was limited. Trade was restricted to 
local dealings of hand made articles. The villages, if not the house¬ 
holds, were the complete producers as well as the consumers of com¬ 
mon necessities. The things have changed now. Human abilities, 
and improved materials, tools and processes of produotion have 
played an important pnrt in bringing about this change These are 
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the important components of the technological part of th- soricty 
in the direction of which India is moving today. 

In the past generations, the important handicraft abilities were 
tr ansmi tted from the father to son and from the mother to daughter; 
but the rapid change in the manner and mode of living Make* it 
necessary to look outside the family for aueh experience*. A* in 
other cases, society has to turn to school for providing thin type of 
learning experiences. In the earlier years, the independent craft** 
man was quite self-supporting and his product also was entirely hi* 
own performance. But now there is division of labour and '‘work” 
today has assumed a social character in production. In this swiftly 
changing method of production, now each individual should be 
able to assume, his own function in the production proress. 

The well-being of man rests increasingly on the various teelt* 
nologieal means of production. He, therefore, needs a kind of edu¬ 
cation (providing him with understanding and skill) corresponding 
to the stage of development. 

In the technological age, centralised production I«ki*s place 
away from the immediate vicinity of the home. Earlier, everyone 
had the opportunity to watch the production processes at close 
range and to participate in them. Now such observation and parti¬ 
cipation is no longer possible. This shortcoming lias to be compen¬ 
sated by the school. 

The environment also as it is emerging will be made of sop¬ 
histicated technology and its complicated and complex creations. 
So a curriculum area has become necessary in schools to enable 
pupils to understand and appreciate this environment. The world 
of work is becoming increasingly more technical in nature, more 
complex in organisation and more pervasive in its effects on society. 
In the emerging industrial, science-based technological society, there 
will be a wide gap in the general education of our pupil*, without 
work-experience as envisaged above. Thus, it should be very dear 
that work-experience does not mean teaching of a trade or a craft 
but it is aimed at developing a mode of life. 

' As India of tomorrow will have increased mechanisation, so the 
need? for work-experience programmes as a part of general educa¬ 
tion will increase. 

\ , * ■* 
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Programmes in Operation Today 

Many and varied types of programmes have been introduced 
and are being implemented in several schools in various states, in 
the curricular area of work-experience. Various nomenclatures have 
also been used to characterise those programmes'—“Earn while you 
Learn Scheme”, “Air Vice-Marshal Scheme”, “Occupation-oriented 
Programme”, “The Job and Hobby-oriented Programme”, etc. 

These and similar programmes operating today do contain with¬ 
in themselves some aspects of a good work-experience programme. 
These programmes appear to highlight only a few aspects, ignoring 
many important features in the process, thus presenting a distorted 
picture of the programme. It is not desirable to have various ter¬ 
minologies to denote even one type of programme. It becomes still 
more confusing at the grass roota level, if several nomenclatures are 
simultaneously used by different field workers to denote various types 
of programmes, when all are said to bo work-experience programmes. 
It is, therefore, in the interests of easy communication among the 
workers that the use of different terms be avoided. It is also neces¬ 
sary for the programmes not to focus only on some aspects while 
ignoring other aspects, whieh may be the unique aspects. 

Many field workers also regard the work done in the science 
clubs or the practical work in connection with any school subject 
as work-experience. Some States seem to have started work-experi¬ 
ence programmes by just declaring their on-going programmes of 
crafts, agriculture, etc., to be work-experience programmes. 

It has also been observed during the implementation of some 
programmes that: 

—they are being offered only to those who are interested 
and not for all students; 

—they sometimes reduce themselves to the traditional craft 
work, (8 times a week, one period each); 

—they relate all activities by the students only to products; 
—they emphasise the monetary return aspect to the total de¬ 
triment of others; 

—they virtually become just social service deeds; * 

—they arc simultaneously introduced for all classes in a 
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school, say for* Classes 5 to 10, and that too in one area. 

The foregoing offers some evidence that the basic purpose of 
work-experience ns “Curriculum offerings in all stages of educa¬ 
tion, as an integral part of general educe,Lon, with the view of fami¬ 
liarising the students with the world of technological work around 
them, though experiencing representative samples of production pro¬ 
cesses” has not been completely understood and appreciated by 
workers in the field. 

It ia better not to carry with us the connotations of the seem¬ 
ingly similar past programmes, with implications that may mislead 
and distort the aims and character of the objectives of the pro¬ 
grammes in those institutions and classes where they are not npe- 
vailing programmes to reflect the proper concept of work-experi¬ 
ence. An additional task would be the introduction of the pro¬ 
grammes in those institutions and classes where they are not ope¬ 
rating at present. 


Main Features of the Programmes 

■Work-experience has to be a part of the learning experience* 
of aXL students at all levels of grade and ability. It should be dear¬ 
ly understood that in order to achieve the desired objectives, ample 
and varied opportunities of different types of experiences concern¬ 
ed with developing insights into the broad aspects of technological 
work have to be provided at various levels of gTade to suit the 
ability and the maturity of the students at these levels, so that they 
develop increasing understanding of their industrial-technological 
environment and are able to control it, 

■Work-experience programmes contribute uniquely to the deve¬ 
lopment of the students who may leave the school early and those 
who continue their education further, via., pupils with low scho¬ 
lastic ability as well as those who have high academic aptitude, 
pupils who may in future become semi-skilled or skilled workers 
or those who may become future technical or professional people 
in any area of human endeavour (not necessarily related to techno¬ 
logy), pupils who come from comparatively low socio-economic back- 
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ground or rural setting, or those enjoying higher sneio-eennoinie 
status or coming from metropolitan areas. All the.se pupils have to 
live naturally in tomorrow’s society which will he highly technologi¬ 
cal in nature and hence have to understand the same and he in a 
position to shape the same as per the values of the day. 

The content of worlt-cxperienee deals with the understand¬ 
ing of principles and development of concepts of the technological 
work-processes performed on materials, energy and information. It 
includes the systematic study of such principles as application of 
mechanism, influence of mass production and automation, creation 
of new ideas and products. 

Experiences should cover a wide range all the way from the 
simple paper and card hoard articles, to the* more exacting demands 
of machine tools and electronics. 

An awareness of the world of technological work and its role in 
Indian culture is to he fostered. Awareness in an educated person 
cannot be just superficial. It will lead him to action. 

The methodology to lit* adopted is uuturnlly derived from the 
objectives. It is the actual involvement of the. students with tools 
and machines for processing materials, energy and information. 

It is necessary to record here that what is aimed at iB not an 
academic study of the world of technological work, but a practical 
understanding of it through active and actual participation in per¬ 
formance of production processes. The performance of processes 
done in the school situation should be consciously related to those 
that are done in the actual world of technological work. It should 
not be assumed that if a pupil carries out some process in the school, 
he develops a realistic understanding of the world of work. 

Problem-solving and self-expression in an environment relat- 
ing to technological work are desirable special features, This actual 
involement and direct experiences enables students to gain insight 
into the application of these same principles in modern production 
methods. At the same time, pupils use and develop rational and 
creative abilities through which they come to know themselves 
better. 

Wholesome changes in pupils, desired by society and sought 
by the school, are brought about by this curricular area. These 
changes relate to the attitudes towards work, and one's environ- 


$ 



INDIAN EDUCATIONAL REVIEW 
Volume 8, Number 1, January 197S 


merit, and values regarding the use of public property, avoidance 
of wastage awl economic growth, Students derive meaning from 
concrete experiences which aid in the understanding of abstract 
ideas. These activities will assist the learners to discover themselves, 
and develop their talents and abilities. 

The experiences do certainly develop in the students some 
amount of elementary level technical competence in a variety of 
basic mechanical skills. But it is to he stressed that the develop¬ 
ment of “manual dexterity" aspect of technical skill at the expense 
of “technological comprehension" is not the aim of work-experience 
programmes. Students have also to be helppd to realiae that “tech¬ 
nological work" is the source of our material goods and national 
wealth and the bulwark of our standard of living. From what haa 
been stated, work-experience contributes to the general education 
objectives of the school along with other purrieiilar areas. But it 
makes one important and distinct contribution which no other area 
can claim to make. Its unique contribution lies in developing in 
students insights into the technological work going on in the aci- 
ence-baaed technical society of which he is to become an intelligent 
member. 

For the sound implementation of the work-experience program¬ 
mes, it is necessary to state dearly and categorically at this stage 
the general objectivea of work-experipnec: 

1. To enable the learners to develop an understanding of 
the underlying principles and the basic practices of the 
emerging world of technological work. 

2. To enable the students to develop a practical and realis¬ 
tic understanding of the means (tools, machines, etc,), 
media (materials, energy, information), measures (pro¬ 
cesses, management) of the world of technological work 
os it strives to fulfil a specific need of society, and to 
motivate them to adopting technological work. 

3. To enable the learners to develop some reasonable degree 
of basic mechanical skills and technical competency in 
the matching of the means, media, measure and motive. 

4. To enable the learners develop the desirable personal and 
social traits, 

In view of its special opportunities, in terms of substance and 
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didactics, for training the educating children work-experience rnn* 
tributes to the overcoming of the barrier between the world of stu¬ 
dies and the world of labour. 

Knowledge of real production proceases, which is acquired in 
the course of these lessons, will make it easier for children to choose 
career and pass into working life. Early habituation to practical, 
socially useful work will help them acquire a new mental attitude 
towards productive work and working people and they will under¬ 
stand production of material goods as the source, of social wealth. 

The specific objectives of the programme are: 

—elementary knowledge of the structure of raw materials 
(wood; metal; leather; plastic; glue, etc.), their speci¬ 
fications, their method of identification, process of their 
manufacture, their physical, chemical and mechanical 
proproties. 

—elementary knowledge of the structure of the means of 
production (tools, spinning wheel, loom, file 1 scissor, 
borer...) their parts and their construction; 

—elementary skills in mental and physical work for pro¬ 
ductive activities according to the local conditions and 
requirements; 

—elementary knowledge of cost of production and market¬ 
ing; 

—a sense of dignity of labour, of self-reliance, spirit of 
enterprise and of discipline; 

—interest in locating problems and finding solutions to them 
thereby raising the productive capacity of the nation. 

Manual work is done in close interaction with intellectual acti¬ 
vities and can therefore contribute to the process of learning being 
intensified. 

Monetary Returns 

It has been stressed over and over again that the work-experi¬ 
ence area is an integral part of the general education programme 
of the school, like the languages, or science. It is true that the cost 
of organising humanities programme would be considerably less than 
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that of a science programme. anti tlm pout of running a work* 
experience programme will b<- greater than that of 

But the iwnte of monetary return is not generally raise*! in 
relation to the area of wiener, as it has by now attained! respect¬ 
ability as a general education course. Work-experience is yet to 
acquire this status and the unconscious mental reservations about 
considering work-experience programme m an integral part of gene¬ 
ral education manifests itself iu the form of the ‘monetary returns' 
question. Somehow the term work smack* of vocational flavour. 

But strangely enough this issue is not evident in connection 
with vocational education programmes actually operating in the 
country. The programmes have been trncly recognised as “edu¬ 
cation programmes” and this aspect is not given undue importance. 
Stress is rightly laid on the educational and not the economic as¬ 
pect. When such is the ease with vocational programmes, this eco¬ 
nomic aspect should not hp regarded ns important at all, in the 
case of general edueittion programmes like vvork-ex|»*-rience. 

If, unfortunately, undue stress is laid on this aspect, the gene¬ 
ral edueation diameter of the programme would suffer. It may 
in actual practice be reduced to simple manual dexterity in some 
cases or just observation or peripheral participation in production 
situations, the actual operation being done by technicians. 

The initial cost and the running expenditure of work-experi¬ 
ence programme are indeed high but the return on the investment 
is equally great. Edueation is a long-range investment and a good 
education is both a condition and a stimulant for economic deve¬ 
lopment 

Secondary BeneftU 

An important feature of any healthy educational system Is 
the encouragement it offers to each individual learner to obtain all 
the education he can. But the enormous wastage and stagnation 
that is observed in our school system todny, may in part be due to the 
present “school culture”, as it places great emphasis on word- 
ability, speed and one “style of learning”. Students coming from 
some segments of our society are likely to have ‘physical style 1 or 
other styles of learning than the one that the school insists. It is, 
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therefore, necessary that the schools should encourage ‘pluralistic 
styles of learning’. It is in this respect that the programmes of 
work-experience can hi! of great use. The considerable wastage 
and stagnation, noticed in the primary stage of education may be 
drastically reduced, if there are proper type of work-experience 
programmes at that stage, which in addition to achieving the cen¬ 
tral objectives can also provide to the learners: 

.—creative experiences lending interest to other subjects; 
—enrichment of instruction in other Mils with increased 
meaning and understanding; 

—assistance by making concepts more concrete by reduc¬ 
ing the level of abstraction; 

—opportunity to develop ability to think rationally at their 
own level. 

Thus it con act as a means for the integrated activity pro¬ 
grammes. 

The tendency in the years to come will he for an increase in 
the number of students entering the school syBtem and continuing 
in the school system with sub-standard attainments and with very 
limited home background (particularly the, first generation of learn¬ 
ers). Narrow academic fields only cannot help pupils from this 
sector of our population. "We can ill afford to have our youngsters 
leave the schools without some practical awareness and understand¬ 
ing of the world of work. But unfortunately tins is what is hap¬ 
pening now, both at the primary and at the secondary levels for 
the drop-outs as well as the school leavers. We cannot allow our 
youngsters to leave the school system with the range of their talents 
unexplored, unguided and undeveloped. The present school sys¬ 
tem is doing just This. General ooeupulum readiness is desir¬ 
able for those who drop-out of the school in the primary stage and 
some pre-voaational and exploratory experiences are required for 
those who leave the primary school for the world of work or for 
vocational schools. 

Work-experience programme will satisfy the need of the learn¬ 
ers for activities, would reinforce learning in other subject areas 
of the curricula, satisfy the urge for creative expression, provide 
a feeling of success with a desirable pride and pleasure of accom¬ 
plishment, develop better personalities, develop self-assurance and 
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confidence, satisfy the desire to do worthwhile thing* and help the 
learners to think rationally in terms of concrete materials. 

The image of the school will be changed by the proper imple¬ 
mentation of the work-experience programme atul tin* “achievement 
motivation" of the learner will definitely be improved. It is then 
possible to enrol more students of the school-going age into the 
school, hold them in the school and give them a feeling of success 
in their studies. The several surveys conducted point out in no 
uncertain terms that drop-out and failures are not entirely due 
to the lack of ability but rather due to lack of motivation, lack of 
confidence, absence of good study and working habits, etc. 

It is also recognised that the needs of our society in the near 
future will call for talents on a scale, of a range and at a level 
not available today. This implies that there should he more oppor¬ 
tunities for education of children designed to attract, to hold and 
to educate large numbers of people at all levels of competence in 
aU the areas. 

According to Tyler, "a bridge should be built between the 
world of sense experiences and the effective use of thought to under¬ 
stand and extend the direct experience we have of the world through 
our senses. Mind serves to organise and interpret what we experi¬ 
ence direetly. Words and thoughts unrelated to an experienced 
reality are phantom images and undisciplined dreams. Direct ex¬ 
perience that is not reflected upon, explored in imagination, tested 
by comparison with other experiences has little meaning. Educa¬ 
tion is responsible to keep these developments in relation to each 
other." 

Work-experience programme is in a happy position to take 
upon itself this responsibility. 

Diversion of students at the end of the primary and also at 
the end of the secondary stage to vocational-technical type* of 
courses has been recommended by Education Commission. 

By providing work-cxporienco programmes, to the student* 
earlier, many experiences in several areas would have given the 
students opportunities to try-out and discover for themselves their 
area of interest and aptitude. Guidance work would also be faci¬ 
litated by the data available. The right type of people who have 
a great chance of success at the vocational course would be diverted. 
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This -would ensure the success of the vocational programmes, Fur¬ 
ther, as many entrants would have had some elementary degree of 
technical skill and would have developed “general occupational 
readiness”, depending on the point of diversion, the vocational 
courses could have richer curriculum, so that the level of attainment 
of the students at the end of their vocational technical type of courses 
can be higher than they are at present. 

Thus work-experience programme contributes in a large mea¬ 
sure to the qualitative improvement of education. It will also help 
in the realisation of our aim of equality of educational opportunity 
for all. 


Guidelines for the Curriculum 

The objective of work-experience programmes at the lower pri¬ 
mary stage of education is to help the children to change gradually 
from play to learning to do elementary types of work. During 
work they will be assisted to explore the materials they work on 
and the tools they make use of, and also to appreciate the nature 
of organisation required for the performance. Emphasis on the 
productive aspect cannot he laid at this stage. At the same time 
stress should be laid upon the careful use of the materials, for the 
purposes they have to serve. Considering the physical development 
, and maturity of the students at this stage, the materials they have 
to work on should be plastic and pliable. Tiie areas of work would 
he modelling, clay work, simple gardening, paper and card-hoard 
work. It is also necessary to ensure that the students use skillfully 
simple tools, like scissors, files, hammers, screw-drivers. This will 
imply that they should be assisted to think clearly the intended pur¬ 
pose and skillful control of the results of performance. 

From the foregoing it would bo seen that the objectives stress¬ 
ed during the lower primary stage are related to the understanding 
of the means, media and measures of technical work besides deve¬ 
lopment of basic skills and desirable personal and social traits. 

The upper primary stage is the transitory one from the orien¬ 
tation and exploratory character to the productive one. 

In the performance of work at this stage, precision and 
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quality both during the proem of performance and «t th<’ final pro* 
duct of pefomauce will have to be stressed. Mental ability of the 
children at this stage ia a little higher and understanding of the 
basic principles underlying technological practices could be emphasis¬ 
ed to some reasonable degree. The objective related to understand¬ 
ing of the underlying principles and the basic practices of the emerg¬ 
ing world of technological work should be kept in view. 

The nature and number of technological skills will still bo limit¬ 
ed and hence the number of tools and nature of operations perform¬ 
ed by the students will also be restricted. As the student* grow 
physically the media used may be a little more rigid. That means 
wood, metal, leather, etc., would also be made use of !u addition 
to manipulative skills in relation to wood, metal, « te, the students 
should be helped to develop understanding of certain mechanisms 
commonly made use of in various machines ami appliances that are 
familiar to the studenta in their immediate technological environ¬ 
ment. 

At the secondary stage the students may be given the option 
of exploring in depth one of the several areas they have already 
explored. This would mean concentration of their efforts and study 
in a particular area. This can provide for some students, instruc¬ 
tion that could prove to he a remote preparation for a vocation. 
Earlier, exploratory experiences would have provided for many stu¬ 
dents opportunities to make a very tentative and preliminary choice 
of a future vocation they may take up. Depending upon the person "s '' 
ability, the level at which he would operate in the occupation of his 
choice could also be different, viz., skilled worker, technician or a 
professional. This type of instruction is sometimes referred to as 
“Pro-vocational preparation". So the final two years of instruc¬ 
tion at the secondary stage would be “Pre-vocational in character", 
while instruction, in the previous grades would serve the function 
of orientation, exploration and technological skill development 

At the severed stages of instruction referred to earlier, stress 
should he continuously laid on the objective related to helping the 
students to develop the desirable personal social traits. 

It may also be observed from the above that the scope of the 
curriculum has been derived from the social functions approach hut 
the sequence has necessarily to take into account the needs and 
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ability of the students at a given level of grade and age. Centres 
of interest for each grade have also to be charted. 

Specific objectives have to be spelled out in some detail taking 
both the content and the behaviour aspects. Clear-cut learning out¬ 
comes have to be catalogued. This would facilitate the design and 
planning of suitable learning experiences and also the appropriate 
tools of evaluation. The intended behavioural changes relate to 
all the three domains—cognitive, affective and psycho-motor. 

To sum up, it may he said that work-experience programme: 
—contributes uniquely to the development of the under¬ 
standing of the world of technological work through 
active participation; 

—leads V> the development of some competency in the per¬ 
formance of technological work; 

—fosters the development of socially desirable lmbita and 
proper attitudes; 

—provides opportunities that result in consumer literacy; 
—serves as a sound basis for vocational guidance; 

—promotes satisfying leisure-lime interests; 

—offers unlimited scope for tin* reinforcement of learning 
in other areas. 

In short, it contributes in its own distinct way to the all round 
and well-balanced development of an individual, as a member of 
the human society. 


D. Blandow in Education Specialist in the G.D.R. 

M, 8. Murari llao is Header, Department of Technology, Regional 
College of Education , Mysore 
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Application of Manpower 
Requirement Approach 
to Educational Planning 


Q. U. Khan 


Four approaches, simple correlation, mi- 
dual, returns In education and manpower fore¬ 
casting rtlalr rdnculion to Ihr economy. The 
basic methods applied m the manpower fore¬ 
casting approach are detailed and the transfor¬ 
mation of manpower targets into enrolment 
targets for education is described. Modifica¬ 
tions necessitated by cultural requirements, 
wastage in the educational system , etc., arc 
listed. It is also noted that the approach has 
inherent difficulties such as the change in man¬ 
power regnirmenfs on account of change in 
technology, changing equivalence between fobs 
and education, etc , 


Recent studies in the field of economics of education show that 
changes over time in the inputs of labour and capital stock do not 


The author is grateful to Shri A,K. Dasgupta, Sr. Economist, 1AMR 
for his valuable comments and suggestions. Shri K, Raghuvan arid Shri 
Surendra Prasad, Research Assistants, IAMR assisted in the preparation of 
this paper. The views in this paper are personal to the author. 
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wholly explain the changes in output and in fact leave, a substan¬ 
tial portion of economic growth unaccounted for. This phenomenon 
has been explained by introducing the concept of wind is called “re¬ 
sidual” or “third” factor of growth in a formal input-output rela¬ 
tion. 1 Using the Cobb-Douglas function ns an example the new 
relationship between the factors of production is said to be of the 
following type: 

0 = AL* K 1 -* e rt 

where 0=0utput, L=Labour Input, K=Capital stock and r=resi- 
dual. A significant element of the residual is presumed to he. educa¬ 
tion. It has now been amply demonstrated that human skills are 
among the important factors in production and that economic, deve¬ 
lopment should be, accompanied by accumulation of trained man¬ 
power in sufficient, quantities. 

The educational system is interlocked functionally with the 
socio-economic environment. The expansion of education is linked 
basically to the employment situation, since the educated youths ex- 
pect to earn a living commensurate with their educational qualifica¬ 
tions. As the educational industry consumes a large portion of the 
national budget, education systems are dependent upon the fiscal 
systems within which they operate. We have, therefore, to integrate 
educational planning with overall planning so that we neither have 
the problems of educated unemployed on the one hand nor the short¬ 
age of trained persons on the other. 

Manpower Requirement Approach 

A number of conflicting and complementary approaches (econo- 

T.W. Schultz "Capital Formation by Education", Journal of Political 
Economy, Vol. I-KVI1I, No. 6, 19(50. Also H.M. Phillips "Education as 
a basic Factor in F.conomic and Social Development", Final Report of 
Conference of African States on the Development of Education in Africa, 
Addis Ababa, May 1961. Prof, Harbison has consistently advocated this 
theme in almost all his writings, Prof. Schultz's monograph The Eco¬ 
nomic Value of Education' Colombia University Press, New York. 196$ 
and Prof. John Vaizey’s book, The Economics of Education, Faber and 
Faber, London, 1962, contain valuable discussions of the role of education 
in economic growth. Recently the Unesco has published a selection of 
articles, “Essays and Texts from the Works of Economists, Past and Present” 
in Readings in the Economics of Education, 1968. 
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mic, social, cull oral) arc available in the ibid of rducatiniud plan¬ 
ning and, within tin* enmuiuii', we have as many as four approaches, 
viz: 

1. The simple correlation approach; 

% The residual approach; 

U. The returns to education approach; ami 

4. Tim manpower forecast ing approach. 

Manpower requirement uppruueh has been elaborated by various 
authors in a number of ways. However, a fine example of the appli¬ 
cation of the manpower requirement approach in provided by the 
Organisation for Eeonande Cooperation ami Development (t)lCOD) 
in their study of six emmtries of (he Mediterranean Regional Pro¬ 
ject. The OECD in this area concentrated on the elaboration of 
manpower objectives to be met by the educational system. A study 
of the manpower requirement approach applied by the DECT) pro¬ 
vides a number of systematic steps which have to be taken for trans¬ 
lating economic goals into educational ouMurua. These steps are 
listed below in a chronological orders 

(a) As the logic of the manpower requirement approach in 
to link the targets or educational system to those of the 
economic system, the starting point is the availability or 
the establishment of a target figure of the Gross Domestic 
Product (GDP) or of (Irons National Product (GNP) of 
a country 10 to IS years hence. This target ia generally 
laid down in the economic plan of the country and the 
educational planner is, therefore, confronted with the pro¬ 
blem to project the number of educated people that 
should be available over the lime span of this econo¬ 
mic plan to realise the target for the GDP or the GNP 
In other words, he is called upon to translate the GDP 
or GNP targets into an education output target 

(b) The socond step is to break the GDP or GNP target 
for the whole economy into targets of individual sec¬ 
tors of the economy such os agriculture, mining, manu¬ 
facturing, transportation, communication, etc, 

(c) These sectoral outputs are then multiplied by labour co¬ 
efficients to arrive at an estimate of the number of work- 
6rs required to produce output for each sector. 
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(d) Next, the occupational structure of the labour force 
within each sector is projected and in order to convert 
the occupational estimates into tile educational compo¬ 
sition of the labour force, estimates must be developed 
of the kinds of education which are to he associated with 
each occupational category. This is done by means of an 
occupational classification of the labour force. 

(e) After identifying various occupations an estimate is form¬ 
ed of the minimum level of formal education that is con¬ 
sidered essential to carry out an occupational task.* 

(f) The next task is to convert the projected target educa¬ 
tional stock into flow estimates of educational system. 
The education flow estimates arc arrived at by sub¬ 
tracting from the. target stock those in the base, year, after 
making allowance for births, retirement, death, etc., 
(known in the manpower jargon as “attrition”). This 
exercise should he done for each educational category 
separately so that we can have a clear estimate of the 
increment of manpower by educational category which 
will be. necessary to add to Ihe labour force over tbc pro¬ 
jected period. 

(g) Finally, since some of the graduates of the educational 
system do not enter the labour force, the increment of 
manpower by educational category should ho multiplied 
by estimates of the inverse of labour force participation 
rates of such graduates. Now the resulting figure will 

♦The conversion of occupational requirements into educational require¬ 
ments is one of the most perplexing problems in manjaower analysis. Ex¬ 
cept in the case of a few occupations, there is no precise relationship bet¬ 
ween occupational and educational hack-ground.^ Actually in many cases 
the supply of educated manpower determines in part the demand also. 
The assumptions about the relationship of occupations to educational 
levels will differ from country to country and in one country itselE at 
different points of time. For example, an advanced country may absorb 
more highly educated persons in similar occupations than an underdeve¬ 
loped country. As such the manpower planners may rely on judgment 
rather than on precise data. It is. however, neither necessary nor desir¬ 
able to estimate needs in this way for a large number of specialised occu¬ 
pations because in dynamic economies there is a great amount of move¬ 
ment from one occupation to another and the needs for specialised skill* 
are apt to fluctuate sharply. 
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represent tlic final estimate of the required total flow of 
graduates by level and type «f etluenffon over flu* pro* 
jeeted period. This figure will lie important fur our 
educational programmes as this will form the basis for 
our enrolment policies at various levels and types of edu¬ 
cation after making adjustments for factors like 

(i) duration of the course; 

(ii) wastage in the educational system; 

(iii) transition rales from one stage to another; 

Civ) role of informal education and (raining. 

Sometimes the projection of the occupational structure is omit- 
ted and instead wc go directly to the educational structure of the 
labour force. This is, for example, a feature of the Tinbergen* 
model and is also proposed by O. Bninbech* although the latter 
seems to do so only because he thinks that data on the oeenpalional 
structure arc harder to come, by than data cm the educational struc¬ 
ture. This, however, does not hold trim now in moat eountrte*. 
The OECD has recently provided and compared the occupational 
and educational structures of the labour force in 53 countries. 1 As 
such, wherever data on occupational strnetnre of the labour force are 
available, it will be advisable not to omit the classification of labour 
force by occupations. 

The mam objective of a manpower projection is to determine in 
broad terns the adjustments required in the educational process for 
producing the right number of requisite trained personnel at the right 
time. It takes years to build trained manpower resources as edu¬ 
cation consists of a succession of processes each taking a consider¬ 
able time. The long time lag in equipping a person adequately 
for a job through education and training dictates the need for 
advance action. The long term targets for educational expansion 
also provide the basis for quantitative conclusion about the growth 


'’f. Tinbergen and H.C., Bos. el. at, Econometric Models of Education, 
OECD, Paris, 1965. 

•G. Bombech, ' Forecasting Requirements for qualified Manpower as a 
Basis for Education Policy, a Manpower Forecast in Education Planning 
OECD, Paris, 1967. 

Occupational and Educational Structure of the Labour Force and Levels 
of Economic Development, OECD, Paris, 1970. 
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of expenditure as well as indicate the balance that must lie Nought 
between the several levels of education (higher, secondary and pri¬ 
mary), changes in structure and curriculum. Tlius for example, 
the targets elaborated within the Mediterranean Regional Project 
indicated the priority that must be given to the development, of 
secondary education, and within that to secondary technical educa¬ 
tion, in those countries, 

Translation of Manpower Targets 
into Enrolment Targets 
Net and Gross Demand 

So far our discussion has confined to reach the number of peo¬ 
ple with different cducationul qualifications for the projected occu¬ 
pational categories worked out, either on the basis of some growth 
rate of 6NP or target figures of investment, etc. These numbers 
of educated persons, though they represent a major portion of the 
total demand of graduates, cannot form a complete basis for the 
expansion of educational facilities. They represent only net de¬ 
mand while the expansion of education is influenced by gross de¬ 
mand for educated persons. For arriving at the gross demand for 
educated persons the net demand worked out by the manpower 
planners has to he inflated to take cure of the following pheno¬ 
mena: 

(i) Participation rate. All educated people, do not necessar¬ 
ily work. Some remain students, some house-wives and still some 
remain unemployed or voluntarily out of labour force. The ques¬ 
tion, therefore, is what total stock will be like in the future if the 
needs for educated workers are to be supplied. In other words, 
at what rate should cohort out-turns be inflated to provide the de¬ 
sired stocks of educated persons! This question requires some as¬ 
sumption to be made with regard to participation rates of educated 
people in general and participation rates of cohort out-turns in 
particular. The participation rates nrp influenced by factors like 
facilities for further and higher education, economic status of the 
people, social-cultural traditions of female participation in econo¬ 
mic activities, etc. As far as the question of students re-enrolment 
is concerned it is not very difficult as it can be estimated on the 
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basis of post trends. The number of educated house-wives may 
be found to bo closely related to the supply of educated women. 
It is further difficult to forecast as to wlmt proportion of educated 
women in future will prefer to lw house-wives ami what proportion 
will go out of work, This will of course partly depend on the 
relative supply of and demand for educated persona in general. 
The Education Commission assumed a constant proportion of edu¬ 
cated women in their forecast of educated workers* In a coun¬ 
try as large as India there is bound to he some frictional unemploy¬ 
ment among the educated persons. Unemployment among educat¬ 
ed persons has, however, become a very serious problem today in 
the country and represents a sizeable proportion of the total stock 
of educated persons. It is difficult to indicate the proportion it 
will form in future. 

(ii) Racial-cultural compound , The manpower requirements 
do not provide the full and complete basis for educational expan¬ 
sion. Some education has to be provided for social and cultural 
considerations. Therefore, while planning for enrolments and the 
educational facilities, allowance should be made for social cultural 
demand component also. 

(iii) Migration-Brain Drain-. Though an insignificant portion 
of the total educational out-turn, significant portions of some parti¬ 
cular branches of specialisations may migrate out resulting in re¬ 
quirement for higher enrolments. The out-migration of doctors, 
highly qualified engineers and physicists from India, for instance, 
leaves a reduced number of qualified persons for her economic devo- 
lopment, 

(iv) Inter-occupational mobility. Occupational mobility is 
very common in the economio world today. If ’ this mobility is 
within the occupations requiring same educational preparations it 
will not affect our calculations. However, if the occupational mobil¬ 
ity crosses with the educational preparations adjustments will also 
have to bo made on this account. 


1 Report of the Education Commission, 1964-66, page 95. A constant pro¬ 
portion was also assumed by Burgess, Layard and Pant in Manpower and 
Educational Development in India 1961-1986, Oliver and Boyd, Edinburgh 
and London, 1968, p, 19. 
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(v) Teachers requirement. Some 1 times manpower forecast 
do not provide required number of teachers. In such .situations 
these requirements can be estimated on tile basis of assumed pupil- 
teacher ratios at different levels and in various branches of the 
educational system. Sometimes the, expansion of enrolment at 
the several levels of the edueational system may be affected by the 
current and prospective supply of teaching personnel. On the 
other hand, expansion of education at subsequent levels depends on 
the adequate graduations at earlier levels. For example, univer¬ 
sity enrolment can be significantly expanded if only there has hern 
an increase in the number of higher secondary graduates but the 
additional teachers required for the expansion of the secondary 
schools must come from university graduates. This suggests that 
the indicated increases in the enrolment at tlm secondary level 
should either be postponed or at least reduced until teachers sup¬ 
ply can be increased through expansion of university enrolment. 
Thus, we see a logistic problem in planning the expansion of enrol¬ 
ment at several levels of educational system.* 

(vi) System of education. While relating the out-turn of 
graduates to the respective total enrolments which lead up to it, 
the system of education should also be kept in mind. Particularly 
relevant in this context is the length of courses. Tn some stales of 
India, the Secondary School Education runs for 11 years, followed 
by a 3-year course for graduation while in others it takes only 10 
years to complete the secondary education. It will be better in 
our conditions that these calculations should be made separately for 
each state and then added up in an all India total. 

(vii) Other considerations. After having arrived at required 
enrolment in the various levels and branches of edueational system 
on the basis of manpower requirement approach nnrl adding to it 
the enrolment for Rodal and cultural considerations the job of edu¬ 
cational planners is to translate these into actual investment tar¬ 
gets. He will be faced with the problems of knowing how many 
new schools have to be built, to.wlmt extent facilities need to be ex¬ 
tended and/or modified, how much new equipment may be 


"Parnes, H.S., Forecasting Educational Needs for Economic and Social Deve¬ 
lopment, OECD, 1962, p. 61, 
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required, wlmf personnel other tlimi toucher* will bp required nwl 
above all lmw nnieli of all Ilii^ is going to •■oM. TIo-ho *l«-p» are the 
same of course, whellier ilie required enrolment* are bawl mi the 
manpower or the cultural approach. 

When account has been taken of the above mentioned fac¬ 
tors the transformation of gross demand of educated persons into 
the enrolment of educational system will be a simpler process. It 
will be a direct input-output exercise affected by only internal leak¬ 
ages in the form of educational WRatage. 

Estimating Enrolments 

Once the numbers of required graduates (gross) for pach level 
arc arrived at, it is necessary to convert these figures into annual 
out-turns ami to calculate either the total enrolments or the addi¬ 
tional enrolments that they imply. There are several scheduling 
problems that need to be kept in mind in this phase of the work. 
For example, it is difficult to spread the required number of gradu¬ 
ates evenly over the forecast period because it takes some time for 
the necessary school facilities to be planned and constructed. Sec¬ 
ondly, the duration of the course has to be taken into account because 
the out-turn will lag behind by the number of years the course is 
spread over, Finally, a proper balance has to be maintained among 
the several levels of the educational system. {We cannot have more 
university graduates if our secondary school system has not already 
expanded. Similarly, significant expansion in earlier phase will 
he necessary at the elementary level.) It is actually this final ob¬ 
jective in the process of projecting manpower requirements that in¬ 
fluences the educational system. In translating the manpower re¬ 
quirements into educational enrolment at the various levels the con¬ 
siderations regarding wastage and stagnation require specific treat¬ 
ment. 

The relationship between the total enrolment and the. required 
number of graduates depends on wastage in the courses of Btudy 
and on. the average, length of attendance allowing for pupils who 
repeat. An important question here may be how to treat drop-outs 
and failures, It mef be asked whether only those who qualify after 
a course of study or all the pupils who finish the last year should 
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be taken into account, In the developing eounlrfoft or in cases of 
shortages ol‘ qualified persons all those who reach the last year of 
the course may presumably qualify to lake a job at the correspond¬ 
ing level of qualifications. 7 To the annual flow of those qualifying 
after the course of the study should be added pupils who have drop¬ 
ped out during the advanced part. 

Within the education process, the relationship between out¬ 
put (graduates passing out a course) and input (intake or enrol¬ 
ment) cun he explained by the extent of wastage—dropouts and 
repetition. Wastage results iu two streams of students: regulars 
and repeaters. If the course is of three years duration, the regu¬ 
lar students complete it in three years while the repeaters take 
more than three years. Hence, there does not exist a simple rela¬ 
tionship between the admission at the beginning of the course 
and the out-turn at the end of the course. For example, amongst 
the current year’s out-1 urn there will be a number of persons 
who were not admitted at the beginning of the current course hut 
earlier. 

We consider below a three-year course and examine the tran¬ 
sition process hy looking into the structure of students at, any 
point of time. We take 1975 as the reference year and classify the 
student body in four categories as follows: 

(i) enrolment in the first year; 

(ii) enrolment in the second year; 

(iii) enrolment in the third year; 

(iv) the out-turn in the year 1975. 

Based on the above considerations the fresh admissions (in¬ 
take) of a three-year course yielding a given out-turn, Bay in year 
1975 can be estimated hy the following formula: 
y(75)s= x(72)p 1 p s p 3 -fx(71 )piP t Pa [(l~Pi)qi+(l ~ Pa}q»-Kl— Pa)%J* 

’Debcauvais, "Methods of Forecasting Long-term Manpower Need*" 
Planning Education [or Economic and Social Development, OECD, Parii, 
p, 95. 

•Readmission of students in a particular course year after a lapse of more 
than one year on failing to get promotion to next course year is assumed 
not to be significant. Secondly, fresh admissions ate assumed to be in the 
first year of the course only. The above relations can be explained in the 
following ways: {Continued on next page)' 
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where; 

yissOnt-lurn 

x=Prodi mlmissionK 

p, p 8 and pi=: Fractions of sludeirta passing in the first second 

and the third years respectively 

q, q. and q.—rcntlniLssioiiH, in fractions, of the plucked students 

in the three years respectively. 

The formula can be generalised to eover courses of any duration as 
follows: 

y(T)*=x(T~n)p,p, .. p (1 -|-xiT-n™I)p 1 p i .. p* f«(l - 
where: 

n—length of the course in years 

T=the calender year 

The P’s are estimated as per cent of the number of students 
passed to total students enrolled la the various course years. Cur¬ 
rently, this information is available for the. Final year examination 
in each course with the Ministry of Education. For the other 
course years these are not compiled. This information lias to lie 
collected for all course years. Similarly, the information about re¬ 
admission in the various course years, the Q's, in nlao not compiled. 
The data on these will also have to be collected. The P's and Q’s 
are assumed to remain constant during the plan period. It is ac¬ 
cordingly advisable to estimate the P’s aud Q’s as averages for at 
least five years. 

When the manpower targets have been worked out in terms of 
gross educational out-turns, it is very simple to determine the cor¬ 
responding fresh admissions for various courses with the help of 
the above formula. To illustrate the method, we give below two 
estimates of gross educational out-turns for the period 1976 to 1080, 
One of the two estimates relates to a 8-year course and the other to 
a 6-year course. > 


(Continued from previous page) 

E s (7B)-E a (74) Pl -f-Bj(74) (l-pa)qj 
BS 4 (76)«>Ei(74)Pi+Ei(74) (l-pa)qj 
E 1 (75=x x (7C)+E 1 (74) (l-Px)q, 
y(78)-E 0 {74)pg 

Where:- E= Enrolment 
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Targets of Gross Educational Out-turn 


Tear 

3-7ear Course 

6.y«or Course 

ms 

2000 

500 

1976 

1200 

650 

1977 

1400 

600 

1978 

1600 

850 

1979 

1800 

700 

1980 

2000 

750 


The assumed pass and re-admission percentages for the two 
courses may be taken as follows: 


3-Year Course 


Pi. P* P*» 

80 76 ‘70 


Qi <1* <la 
60 76 86 


5-Year Course 


Pi Pa Pa Pi Ps 
05 00 86 Si) 7f> 


'll ‘la f la (fc % 
45 60" 55 85 03 


As the estimates of gross edueational out-turn have to be work¬ 
ed out for the period beginning the year 1675, data on fresli admis¬ 
sions for the two courses for the years 1071 (for the 3-year course) 
and for the year 1969 (for the 0-year course) will be required and 
these should be available. Let us take them as 1,150 for the 3-ycar 
course (in 1971) and 650 for the 5-year course (in 1969). 

On the basis of above data the formula provides the following 
estimated fresh admissions for the two courses: 


Corresponding Estimated Fresh Admissions for the Planned Annual Out-turn 
for the Period 1978 to 1080 


Fear 


8-7ear Course 8-tW Course 


1670 

Ml 

780 

1671 

*<« 

828 

1972 

1876 

613 

1078 

1760 

677 

1974 

2105 

1055 

1976 

2640 

1126 

1976 

2652 

4M 

1977 

2612 

«*■ 
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Econometric Moduli 

A number of econometric models have been developed in the 
field of manpower and education. These models are eillier uf input- 
output type or they arc based on transitional probabilities. The 
first comprehensive riiodcl was developed by II. Corea and Jan 
Tinbergen.* This model is quite simple ami is of input-output type. 
This model has been subsequently refined by Tinbergen and H.C, 
Bos,* Besides these Tuibergcitian Models. we have models develop, 
ed by Professor Richard Stone," Professor Tore TUuiiatatV and 
Professor G.A. Moser." It will not be possible to dismiss nil tliese 
models here and we shall restrict our discussion to the presentation 
of Tinbergen models in brief. 

The Tinbergen models deal with the quantitative side of some 
of tlie problems involved in adaption of eduention to economic growth. 
These models, as already slated, are of the input-output type in 
which all ordinary economic activity is fully aggregated and repre¬ 
sented by production volume “V” and education activity by two 
sectors—those of secondary aud third level education. The number 
of students in these two Bcctora are indicated by n* ami n\ respec¬ 
tively, further variables are; N* f the total stock in people with a 
secondary education N\ those with a third level education; m* those 
among the N* who entered within the previous 6 years; and m* 
those among the N 1 who entered in the previous six years. The 
relationships assumed to exist between these variables are as follows; 

(1) N\ m V*U t 


•Corea, H, and Tinbergen, J. 'Quamitaiive Adaptation of Education to 
Accelerated Growth", KYKLOS, Vol, 15, No. II, 1972. 

"Tinbergen, J, and Bos, H.C, "A Planning Model for the Educational 
Requirements of Economic Development”. The Residual factor and Eco¬ 
nomic Growth, OECD, Pads, 1964. 

""Richard Stone, "Input-Output and Demographic Accounting; A Tool for 
Educational Planning," Minerva, Vol. IV, No. 3, Spring 1956. 

"Tore Thonstad, Education and Manpower. Theoretical Model and Em- 
prical Applications . Oliver and Boyd, Edinburgh and Isnidon, 1969. 
“Moser, C.A. and Redfem, P. "Computable Model of the Educational Sys¬ 
tem in England & Wales", Bulletin of the 35th (19(55) Session ol the Inter¬ 
national Statistical Institute, Belgrade, 1967. pp. 693-708. 
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(2) n* = a— 1 ) + »! 

(3) m® = n*_ t - n* 

(5) N® = (1 — ®) N*_j -f- mj 

(0) N® = V 3 V< + 3 n| -f 3 »® 

The values of the coefficients were derived from the United Stales 
experience. But they are meant only us indications of orders of mag* 
nitndo. The authors have, explained as how their model may take 
care of some of the basic, educational phenomena like drop-out, increas¬ 
ed number of educational stages/ievels, surplus educated people, etc. 

(i) Drop-outs : The basic model assumes that all students 
enrolled at secondary schools will one period later either join the 
labour force with secondary education or be enrolled in third level 
education. This is a simplified picture of the reality for (a) not 
all students enrolled will graduate. Some do not complete their 
studies, others fail their examination, (b) not all students will be 
able to complete their studies within the fixed time unit, i.e., the 
assumed training period for each level of education, and (c) not 
all second or third level graduates will join the labour force. 

These factors can be taken into account by reformulating equa¬ 
tions (3) and (4). In the reformulated equations the number of 
persons joining the labour force with secondary education wi' 1 
equal a fraction of the number of students enrolled, at secondary 
schools one time period earlier. To this figure, will be added those 
third level students who do not complete their studies assumed to 
be numerically proportional to the number of third level students 
one time period earlier, minus those who complete their secondary 
education and continue their studies at the third level (re-enrol¬ 
ment eases). Similarly all the students enrolled at the third level 
education will not necpssarily graduate and join the labour force. 
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(ii) Inenmd numlu r of (ducatusual pruct**>*, For various 
purposes, it will In* useful to distinguish betwem a larger number 
of education processes than Lin: two assumed in the model. In the 
basic model, the first three equations refer to xccmidnry and the 
next three to third level «o that more stages of education will mean 
adding further triplets of equations, the maimer of linking them 
together differing neeording to the type of educational sub-division 
chosen higher or lower level or spliting one level into parallel com¬ 
ponents. The authors have eited a very useful refinement with 
regard to third level education liy splitting it into the humanities 
and teehnieal and scientific subjects. The number of students en¬ 
tering these two branches have then been linked with the number 1 
of secondary school leavers by an equation replacing equation(3) 
aa follows:— 

mj =» nj — nj — n* 

Whore n“ and now stand for the number of students in 
n* 

the humanities and science departments respectively. 

(iii) Surplus educated persons: In some countries, os in India, 
the available labour force with a given level of education may sur¬ 
pass the needs of the economy for that particular type of manpower. 
This may he expressed by unemployment, under employment or low 
wages and may affeet all graduates or only those in specific fields, 
e.g., law, arts, etc. According to the author, if the surplus is with¬ 
in the values of the solution, it may be eliminated in one time period 
otherwise a solution will be found assuming and adaptation period 
of two time units. 

Concluding Remarks 

The ub 6 of employment forecast to work out edueationjtram- 
ing programmes is extremely difficult. The main difficulty arises 
because there are very few occupations which can specifically he 
translated into skills (in terms of educational and training con¬ 
tents). A good example of occupational-educational relationship 
is provided by the medical sector. Nobody is allowed to practise 
medicine if he or she does not have the necessary educatioual/traiu- 
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ing qualifications and almost all qualified doctors (the men at least) 
practise llieir profession. Therefore, it is eoiupuralively easy to 
calculate the demand for and supply ol‘ doctors for a given period 
in a given country. In this sector the linkage is further strengthen¬ 
ed because the World Health Organisation has laid down carefully 
worked out standards in this connection. As all the doctors (prac¬ 
tising) have to be registered with one and tin* .saint; association, their 
age-group pyramid is easy to construct. Apart from ibis, rather 
an exceptional case, it is difficult to have such a clear and precise 
relationship among other occupations and skills. Home of tin; main 
difficulties which arise in the establishment of this relationship are 
listed below; 

(i) The education and training received do not always tally 
with the career chosen. We have common examples of engineers 
employed as administrators. 

(ii) Social mobility is another eonslniint. It is seen that many 
workers give up the career for which they are educated and train¬ 
ed at some stage because they do not like it or because they cannot 
earn enough or because living conditions do not suit them. In 
such occupations it will be necessary to work out the annual rate 
of drift. 

(iii) Promotion also results many times in the change of an 
occupation without commensurate change in education. For ex¬ 
ample an engineer when promoted to administrative post occupies 
one for which specialist in administration should in the ordinary 
course qualify. 

(iv) Some occupations ean be performed by people possessing 
a variety of education/training qualifications, for example a fore¬ 
man. 

(v) The existing workforce when classified by occupation/edu- 
cation matrix may generally reveal that a preponderant portion 
does not possess adequate skills. This might have emerged due to 
the fact that when such people were employed there was an acute 
shortage of qualified people. In India we have another example of 
practical people who hold certain occupations by virtue of their 
association with the job rather than the acquisition of a particular 
type of education/training. A situation of this kind is very awk¬ 
ward when one has to plan for formal educational and training 
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courses, because there is the difficulfy in nsrerlnining ns to what 
will be the proportion of such persons in I lie ruining years. It 
is equally difficult to assume correct proportion of promotion cases 
with diverse shills. 

It would probably be very risky to translate the educational 
and training programmes loo precisely on the hnsis of the present 
structure of occupations and future requirements for specific jobs. 
Tlie difficulties are Further aggravated because we do uni have pre¬ 
cise information and detailed statistics on either the occupational 
mix or educational contents of various jobs. As the educational cycle 
takes anything from 10 to 15 years, the educated and trained man¬ 
power in the year or forecast may become unsuitable if in the mean¬ 
while the technology has changed. 

Another limitation of the approach is that it leaves out of 
account provision for education as a "consumer good" and it 
makes no provision for social "minimum". The occupational 
needs of the country are not the whole of the society ‘s need for 
education. For example, education lias to be provided to women 
and girls who may not like to be gainfully employed. Similarly 
some education may be required to fulfil the national, social, cultural 
and political goals. Some account should also be taken of students’ 
and parents’ preferences, vocational disquilibriutn demand and 
adjustments required by technological change. 

The composition of the target "product mix" and of the invest¬ 
ment programme undertaken to achieve it also depend in part on 
the relative cost of various educational programmes. This requires 
that that investment in education and in other sectors of develop¬ 
ment programmes should be mutually determined. The manpower 
approach, however, does not concern itself with the cost of educa¬ 
tion. 

A further difficulty is the assumption that a given output re¬ 
quires a fixed volume of manpower with fixed amount and type of 
education and training. The fact is, however, that a certain lati¬ 
tude exists for substitution of capital for manpower in general and 
for substituting additional education and training for man hours. 

The Education Commission (1964-06) had recommended that the 
provision of educational facilities in secondary and higher educa¬ 
tion could be related to the estimated manpower need only with 
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some reservation. It did not consider manpower forecasting a pre¬ 
cise operation as it involved a large number of imponderables. It 
emphasised a continuous effort to improve the collection of data and 
the technique of forecasting. The Commission had also caution¬ 
ed to the qualitative aspects of education which are generally lost 
sight of in translating manpower requirements into educational 
enrolments. It States: 

As manpower forecasts are ordinatily expressed in qtuiiitil.ilivc 
terms, the expansion of educational facilities tends to receive undue 
emphasis in translating them into enrolment terms. Ii is, flim-lnic, 
essential to emphasize the quality of manpower pmdmed lieuusc 
economic growth can lie hindcied rather than accelerated if appro¬ 
priate standards are not maintained 

Even ufter making allowance for the limitations liMed above, 
manpower approach provide four broad indications in terms of 
magnitudes, o.g., the total enrolments needed, enrolments needed in 
different types of courses, shortages and surpluses in t he manpower 
situation, and priorities involved. In the technical evaluation of 
the OECD’s Mediterranean Regional Project R.(l. Hollister also 
came to the conclusion that manpower requirements have a signi¬ 
ficant impact on educational output." Ilia analysis showed that in 
both projected MRP data for 1900-75 ami in the historical data for 
1951-61, over 50 per cent of the change in the required educational 
output was determined by manpower requirements. In the under¬ 
developed economies whore technological changes are not very fre¬ 
quent, manpower requirement approach holds good for some time 
to come. However, much work remains to be done to improve the 
reliability and sophistication of manpower forecasting. 

Assuming that one takes as a busis for educational planning long¬ 
term projections of labour inputs needed and taking into account 
the difficulty of making detailed projections and possible changes 
in the technology over the longer periods, multipurpose education 


u Report of the Education Commission (190-1-66), p. 992. 

“R.G. Hollister, "A Technical Evaluation of the OECD’s Mrditerrcnian 
Regional Project: Methods and Conclusion," hi Educational Planning. 
The World Year Rook of Education, 1967, Evans Bros., t.td., London. 
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and training is advisable, This will permit easy adopt At ion of skill* 
ed lubour to unexpected changes in the future production structure. 


Q.TJ. Khan is Senior Research Officer in the Institute of Applied 
Manpower Research, New Delhi , 
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Examination and Evaluation in 
Science Education in India: 

A New Approach 


R. M, Kalra 
Matthew H, Bruce 


Since, Bloom's initial study of the, examination 
system in India, studies and practical exper¬ 
ience. have further confirmed the need for adopt¬ 
ing a new approach in evaluation, Evaluation 
requirements of proper system of science edu¬ 
cation lie in stressing othi r objectives than the 
achievement of the right answer alone, Acces¬ 
sary for this is decentralization of responsi¬ 
bility for programme development down to the 
level of slate, district and classrooms. The 
implications of this for pretesting, science in- 
straction, examinations, etc., arc elaborated. 
The authors have reported the results of a study 
of “culturally different“ pupils in Canada to 
show the efficacy of the proposed scheme of 
evaluation. 


It is gratifying to note that some significant curricular Im¬ 
provements in science education have been made in India, though 
there have been few improvements in the area of evaluation and 
examination. 

The system of evaluation, in India, generally reflects the exist¬ 
ing system of education. At present, teaching and learning arc 
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primarily done for the purpose of pwwmjr the examinations. The 
present curriculum in wiener 1 in India is in Tact dominated by an 
examination system. The science teacher places emphaws on memo¬ 
rization of certain scientific principles. Teachers are expected to 
follow dnscly the syllabus prescribed by the slate and the wienco 
curricula are sueh ns to enforce a descriptive and didactic proem 
of teaching, The teacher fears that he will be branded "‘poor’’ if 
he does not finish the prescribed course within the term. Further¬ 
more, his competence is judged by the percentage of students paus¬ 
ing the depart mental or university examination. 1 

Perhaps the greatest evil from which winsd. university, and 
college education in India suffers is that leaching i« thus subordi¬ 
nated to examination rather than the examination serving to faci- 
liate teaching.* 

The above conviction is supported in the following observation 
by Bloom of the University of Chicago: 

Examinations do much to control the Iwtuviour, thought* amt aid 
tndcs of .students and teachers alike. But no living iiidividtui o 
group is in control over the examination*, only a body ot I) millions 
and practices which have accumulated oier the year*. 1 he syllabus 
usually contains a detailed list of topics ancl it suggest* that "dila¬ 
tion is equated with the acquisition of some detailed information 
on each of the topics listed. The effect of such a syllabus and the 
pressure of time and numbers of students make inhumation on each 
topic the major purpose of instruction for the teachers, the major 
objective emphasized by the examiner and the cramming of such 
information the major task undertaken by the student. 

A comparison of the question papers over several years reveals a 
highly stereotyped character in the questions set. Originality in 
setting questions is not valued. The necessary materials for setting 
a paper are the syllabus and the old question papers, the same tools 
as the student used in his preparation for the examination.* 


*R.M. Kalra, “The Chemistry Teacher in a Developing Country", The 
Journal of Canadian Chemical Education (October, 1969), pp. 8-6. 

*Report of the Education Commission, 1964-66, (New Delhi: Government 
of India Publication, 1966), p. 162. 

*B.?. Bloom (ed.) Evaluation in Secondary Schools (Delhi: DEPSE, Sec, 
Education, 1961), p. 123. 
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The leakage of examination papers aiul copying in the exami¬ 
nations are quite frequent. For instance, in Septemher-Oetober 
1967, twelve different question papers of university examinations 
were leaked out in Kerala University. Examination on several sub¬ 
jects had to be cancelled.* This is academically debilitating. 

From the financial standpoint as well as from the academic 
it seems highly undesirable to subject the pupils' work of a full 
year, or more, to a single 1 , externally formulated examination ns the 
sole basis for evaluating progress. Superintendents, invigilators, 
and supervisors are hired at each examination centre, adding to the 
cost of maintaining the examination system. The rupees spent mi 
these external examinations might he bolter utilized in improving 
the existing faeilities in educational institutions.* 

A further contention regarding the weakness of the external 
examination system concerns what appears to lie a serious educa¬ 
tional consequence. The experience of one of the authors first in 
India and later teaching in high schools and a university in North 
America permits a reasonable, though subjective, comparison of stu¬ 
dents in India and North America. The student, in Tmlia is no 
less intelligent than his counterpart in North America. This con¬ 
tention is re-enforced by the observation that many students who 
migrate to North America achieve just as well as they did in India, 
provided they arc fluent in English, onee they heroine adapted to 
the educational system. The need for some adaptation points to 
an interesting difference between Indian students and North Ame¬ 
rican students. 

The combined experience of the authors, covering the range from 
student in India to college professor in North America working 
with students who received all of their early education in India, 
suggests that the learning mode practised by the Indian student 
is essentially one of rote memorization, while the North American 


tS.N. Mukerji. Education in Indin Today and Tomorrow (fiaroda: 
Acharya Rook Depot, 1969). p. 4R2. 

'R.M. Kalra, "Brain Drain of Qualified Young College and University 
Educators from Developing Countries,” (Approved for publication. To 
appear in: Improving College and Univrruly Trio hi tig, Con.tile*, Oregon 
State University), 
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student is less concerned with menwri/ntinn And more orhuted to¬ 
ward learning the underlying nturcpi nml it* Mtbn que-nt applim- 
tion in other situations. The emphasis mi nienrorixatinn demanded 
by the external examination system in Indian education seems to 
make this difference inevitable. 

This contention has been substantiated by various Pulhright 
professors working in India. 

Cook (former Fulbright professor in India! states: 

Indan students, like students everywhere, luve pi.tldrms that re- 
quire the help ot pioh -■.itm.dly li.iiitid jH oph* Hi t him luili i is 
in throes of social amt economic changes and rhr*e * lunges cladt 
with the restrictions of a rigid sot id y and because its cdtiuiinnal 
system stiffens from inadequacies anti rrsiridiom in vital fields of 
study and in teaching methods, the problems of iltr*e studrtits arc 
doubly intensified. 

His eclucatinn is generally based tut tote )< anting, highly \rih,d ill 
its emphasis, with little stress on independent study or thinking, 
and not often geared to the nerds ol a modem sowed* He is 
taught in a highly formal atmosphere where the readier is re¬ 
garded as the voice of authority. His knowledge i% tested dme 
a year by anonymous external examiners, almost rviusitriv through 
essay questions that call for little more than die regurgitation of 
lecture notes covering the contents of an often obsolete syllabus. 
He cannot afford to buy many hooks, and his college nr university 
library may not be adequate in his field ol study. And finally, 
he may he pushed into the labour market with his degter only to 
find no jobs available for which his education qualifies him or to 
find tlmt be is not qualified for the jobs that ate available.* 

Further, in a survey by Comnck author of She Who Rides a 
Peacock: Indian Students and Social Change, Indian student# ob¬ 
jected to the following aspects of the educational system in India: 

(i) the external examinations, 

(ii) insufficient choice in selecting courses. 

(iii) not being allowed to express their idea# freely, 

(iv) the aloofness of teachers. 

In spite of such expressions by scholars regarding thp evaluation 
and examination system in India, the problem continues no closer 


•David R. Cook. "The Indian Student Analyzed", Overseas—The Magazine 
of Educational Exchange, (New York: The Institute of International Edo 
cation), January 1964, Pp. IM2. 
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to the solution. The educational system in India still remains rigid 
with very liille progress evident. IL seems likely ilial the erilieid 
problem of evaluation and examination exisls only peripherally in 
the consciousness of the government and various education agencies, 
being secondary to problems of curriculum, facilities, finances, i t ah 
The authors feel, however, that the problem of examination is cen¬ 
tral because it tends to perpetuate the traditional mode of learning 
based on memorization and regurgitation of conceptually isolated 
scientific principles by the students in the examination! 

The result of this is a stereotyped system of professionalism 
which is now perpetuated for its own sake. It is an expedient sys¬ 
tem. Any innovative proposal for altering the system inevitably 
meets with a large amount of resistance, or simply inconvenience, 
in the name of expediency. 

In summary, the examination system represents a drawback in 
the educational system of India of a magnitude much larger than 
some of the problems to which far more attention is given and indeed 
revising the process of evaluation may remove obstructions to pro¬ 
gress in these other areas. 

A Closer Look at the Teacher’s Role 

Some Rpeeifie of evaluation of an important aspect of science 
education, experimentation, will serve ns an example of how the 
examination system stifles learning. It, is most unfortunate that 
laboratory experiments in the majority of high schools in India, 
tend to he run in a mechanical manner without affording much 
opportunity for any original thinking from the students. Most of 
the time is spent on getting the correct answer. This gives a false 
concept of the whole scientific, endeavour. By emphasizing an offi¬ 
cial answer which must he arrived at, the rigid evaluation of labo¬ 
ratory work encourages memorization, rather than creativity and 
thinking. It stresses answers rallier than understanding of the 
method of which answers are arrived at. Now the question arises 
immediately in one’s mind: What should he the nature of an eva¬ 
luation system in science education in India if it is to promote more 
than memorization! 
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In tile opinion of the nntlior*. n system of rvatiitduui k need¬ 
ed that will help voting etudeiil# to develop skill# mid Require 
knowledge which will produce a heller way of life for them and 
which will mnku it possible to lead the student* to the discovery 
skills so necessary if they are to use their knowledge- The primary 
aim of science education in India should be to serve the future, i.e,, 
to provide the students with knowledge ns a usable tool for the 
improvement of living. The struggle to make a laboratory mani¬ 
pulation lend to nu answer already known and blessed with offi¬ 
cial status docs not lead to the ability to use knowledge to aolva 
problems. To achieve the higher goal, the evaluation system, the 
curriculum and the teaching methods need to be seriously re-examined. 

The, evaluation system ahould lay emphasis mi understanding 
rather than memorisation. The curriculum and inctluniK of science 
teaching should be devised «a that iultdleelual ponipetenec and edu¬ 
cational self-direction will be develupcil. 

In order to achieve the above aim, programme development 
should he a responsibility of the science teacher* at nil levels—state, 
district, and claasroonis. Although science teaehm in India want 
and need all the help and advice they pan get from various educa¬ 
tion. agencies, like National Council of Educational Research and 
Training and Department of Education, the ultimate responsibility 
should he theirs. This cannot happen if the system of external exa¬ 
mination continues to dominate the teaching. The following sche¬ 
matic representation summaries the role which the teacher Bhould 
play in the development of the evaluation programme. Note that 
in the schematic diagram, the operator in the series of steps des¬ 
cribed is the teacher, with assistance coming from educational agen¬ 
cies, and community and other sources. 

The process direction in Schematic I moves from the general 
goal structure, baaed upon inputs from all levels, towards specific, 
short-increment teaching strategies. Tim process takes into account 
all available information regarding the students, individually and 
collectively. The process can recycle at any point; i.e., information 
resulting from evaluation attempts can become an input into re¬ 
casting the evaluative criteria, Most important of all, in this pro¬ 
cess the teacher is the only agent close enough to the active level 
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items. For example, such tilings as facility in the use of apparatus, 
or specilic behavioural change might he mhleil. Likewise, the breuk- 
dowu across the top might lie, altered to inelude major topics or 
individual chapters from the. text instead of units. In any ease, 
one or more such sheets would become the student's record for a 
course, covering many aspects of performance rather than simply 
the students’ ability to respond when questioned with the appro¬ 
priate section from the instructor’s notes. 

The way in winch the information is used might vary with 
the purpose of the particular evaluation. That is, one purpose 
might be served by reporting academic information only, while for 
another purpose it might he of more importance to report specific 
skill areas such as “ability to express ideas clearly". Admittedly, 
this entails added work for tin 1 instructor as well as added respon¬ 
sibility, but the authors have nowhere contended that building a 
system of evaluation around criteria other than rote academic learn¬ 
ing should he easy. 

Examinations and the Threat of Failure 

Millions of pupils appear every year in India at the matricula¬ 
tion or equivalent examinations. Of these, almost 40-50 per cent 
fail." These failures inevitably result in frustrations, implying, to 
a certuin extent, that education is a painful process. In the opin¬ 
ion of tlic authors, education should he more nearly a source of 
pleasure to the student than a source of pain, instilling in him a 
desire to learn, reinforced by guidance from a qualified, interested 
and humane teacher. This docs not necessarily mean to make edu¬ 
cation easier, however. It means, rather, that tile role of the threat 
ol’ failure should lie reduced and that of motivation inci cased, III 
Ihe experience of the writers, the threat of failure has u negative 
efleet on the pupil; the threat results in a dislike for the subject. 
On the other hand success is more likely to result when interest is 
aroused. The development of interest—motivating the students to 
do quality work—should be the responsibility of the teaeher. Clear¬ 
ly teachers should increase tlieir attempts to motivate pupils by 
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making their teaching more interesting and meaningful. Teaching 
aimed solely at passing the external examination is not likely to 
be either interesting or meaningful. 

It is not the purpose of this paper to discuss motivation de¬ 
vices or ways of making the curriculum more meaningful, import¬ 
ant as those things are. Rather, the purpose here is to suggest 
some ways in which the examination system can be adapted so as 
to reduce the level of threat, and hopefully, to provide more oppor¬ 
tunity for the development of a higher level of understanding than 
that reflected hy rote memory. As a first step, it scorns to be neces¬ 
sary to remove the all-or-nothing context in which the external 
examination operates. 

Before relegating u student to a “third division” nr for 
poor performance, especially in the ‘‘one-try-siiik-or-swim’* nature, 
of the external examination, the teacher should have exercised a 
planned series of evaluative steps aimed at integrating evaluation 
with teaching so that it not only provides feedback on attainment 
but also serves as an important teaching tool. Schematic III. sum¬ 
marizes such a series of evaluative steps which the authors believe 
to be applicable in India. 






INDIA*. U*U ATiti.\,\L kt\ 1LW 
Voliiuu, b, Xambti' 1, Junuaiy I’JrJ 


Tin* evaluation imnti'l suggested in tteliniidtiv Hi im pi»’.unih page 
is comprised of the following slops. 

Hitp h Initial listing. Initinl tests arc designed to reveal 
the previous level of achievement in n particular area of science; 
they arc thus diagnostic in nature. If tin* wiener teacher is aware 
of the background of his students, he should he aide to develop 
an individualized nr semi-individualized programme of studies de¬ 
signed to correct background deficiencies and meet instructional 
goals according to the needs of the student, while innintaiuing a 
pace designed to ullovv the heller student* to complete it significant 
amount of work. 

OSlep 11: Mi »a instruction. As discussed earlier regarding 
the threat, of failure, the authors ladicve that the made of science 
instruction ran he mlupted so as to reduce the level of threat, with 
the result that the students are given an increased acme of aeeom- 
« plisliment and responsibility. While the purpose of this paper is 
not a discussion of instructional method, a brief mention seema ap¬ 
propriate here. 

In order to accomplish the aim iiulieated above, the authors 
feel that the single, whole-class methodology must he modified to 
iilow for varying degrees of individualization of the work. As an 
example of a useful mode of individualization, the contract method 
has been found to be helpful in a variety of situations. In intro¬ 
ducing the contract method to students for a block of work, the 
teacher makes it clear that the student may work toward obtaining 
any division or grade he wishes. If he desires to have a "third 
division” he must accomplish a specified amount of work and pass 
an examination related to it (see Steps III and IV). However, if 
the student desires to have a "second division” or "first division", 
he must complete additional amount of work us specified in ad¬ 
vance by the teacher and pass the examination for that level of 
work. The teacher consults with each student regarding the con¬ 
tract he has made as to its realistic probability of being completed. 
Having agreed on the contract, the Rtudent is assured that he will 
receive the desired grade if he completes the work. 

The contract system is a flexible device that can be open-ended. 
For example, if a student feels that he is incapable of completing 
the contract for some honest reason, the contract can be negotiated 


48 



EXAMINATION AND EVALUATION 
IN SCIENCE EDUCATION IN INDIA 


again. In this mode of learning, the student can feel free to ques¬ 
tion or to differ with the teacher without fear of its affecting his 
grade. Class discussions can be more open, encouraging an increas¬ 
ed level of class participation and generating an atmqapherc of 
freedom in the classroom. 

Step III : Pre-testing. After a programme of instruction in 
some topic or block of work in science, for example the mole con¬ 
cept in senior chemistry, the instructor should give a pre-test. The 
“pre” in this usage connotes preliminary, an evaluation device not 
intended to produce grades for record hut rather a combined review 
device and evaluation of the degree to which the material lias been 
understood by the students so that any necessary re-teaehing can 
take place. Further, the students should be asked at this point 
to develop and hand in questions for discussion and particularly 
ones which they feel might he used on quizzes. (The ability to 
ask a good question is a useful index of understanding). These 
questions and the students’ participation in discussion of them and 
of the results of the pre-test should he considered a part of the eva¬ 
luation for which a place is provided in Schematic III. This dis¬ 
cussion and probing via student questions may constitute the need¬ 
ed re-teaching, or some more formal procedures may be prescribed 
by the teacher. 

Step IV: Examination (s). The next step is the examination. 
The “examination” could be a single formal-type examination or 
could consist of the sum of quizzes on parts of the topic or block 
of work. The students should be given a quiz on each major topic 
or textbook chapter. In order to move on to the subsequent topic 
or chapter the student must pass the quiz on the current topic or 
chapter. Each teacher should decide what is a "passing grade”. 
Students should be permitted to take a quiz or a parallel form of it 
more than once if necessary in the teacher's judgment to move on, 
hut only after some further instruction, (Re-taking oE quizzes 
should be minimized, however, by the use of the pre-test.) Some 
reasonable time limit should be set on how long a student Bpends 
on one topic, with the teacher exercising judgment as to the con¬ 
tinued study. 

After passing a quiz or examination, the student returns to 
step I or II, as needed, and the process repeats. This is the 
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“re-cycling” indicated on tin* whciimlic. In mmiic ciutm tin quix or 
exam. ean serve as the diagnostic initial lr*titig for the in-xl topic 
and the recycling gm*s to Step II instead of Step l. Another re- 
cycling ayrow ill the schematic indicate* the return to Step II from 
Step III if the pre-test suggests more instruction is m-enwary. 

Tlie sequential evaluation procedure suggested hIhjvc is com¬ 
patible with the suggestions made in connection with Schematics 
1 and II. It allows (lie students to proceed within reasonable limits 
at their own rati*. This, in turn, is compatible with the Indian 
philosophy of time unci tin* completion of tasks. 

This method of integrating evaluation with touching also takes 
into consideration the likelihood Unit some of the better students 
may complete any given examination in less than tin* proscribed 
time limit. To satisfy these more rapid learners, the teacher should 
provide differential assignments involving more difficult tasks and 
evaluations, probably leading to first or high second division credit. 

The Suggestions in Use 

One of the authors has secured very encouraging results from 
implementing the procedures suggested above (Schematics I, II, and 
III) while working with culturally different childreu in Canada. 
The student’s increased progress and interest in the subject were 
quite evident in the example that follows. 

There appears to be a striking resemblance between culturally 
different children in Canada (in this ease American indigenous 
Indians) and rural students in India. Both groups of students 
are generally disinterested in science and this lack of interest is 
often a major factor in failure in the subject. That these students 
need individual recognition and attention is quilt; apparent. The 
authors hope that the following indication of results with culturally 
different students in Canada might help to establish the potential 
for success of the above ©valuation procedures in India. 

This informal study was undertaken with the following speci¬ 
fic objectives t To compare students’ attainment when using a tra¬ 
ditional evaluation system with that when using the authors’ sug¬ 
gested system. The study was carried out at Mission Secondary 
School, Mission, B.C., Canada, during the academic years 1969-71. 
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The population of students included classes of general science and 
senior chemistry totalling 252, grouped as shown in the Following 
tables. The formal instruction imparted in each subject was tin; 
same for each year, and the evaluative criteria utilized for leafing 
were the same both across classes and from year to year. The stu¬ 
dents were indigenous American Indians, truly a culturally differ¬ 
ent population when compared to the general population of Cana¬ 
dian students. r 

The achievement scores noted in the following tables comprise 
written quizzes and other factors as indicated in Schematic II. No 
cumulative effect of the use of the suggested system is involved since 
no students in the general science groups lmd reached the chemistry 
classes during the course of the study. 

TABLE I 
( 1870 - 71 ) 

Results with the Traditional System of Evaluation 


Achisvement 

Characteristics Categories No. of Students 3‘ O' S' U' 

General Science A r up to 14 years 21 17 7 6 

ChemiBtry A 2 -up to 16 years 24 1 6 10 8 


TABLE n 
( 1970 - 71 ) 

Results with the Author’s Evaluation System 


Achievement 

Characteristics Categories No. of Students B’ Q' S' V' 


General Science A t -up to 14 years 21 9 4 0 2 

Chemistry Aj-upto 10 years 20 2 11 10 9 


TABLE Ml 
( 1969 - 70 ) 

Results with the Traditional System of Bvaluation 


Achievement 

Characteristics Categories No. of Students E’ Q‘ S' U’ 

General Soionoe Ai-ud to 14 years 36 8 10 15 8 

Chemistry T*°" JW . * —» *1 8 

"" 1 1 PH A ' T ' rfi ■« 1 ’ *! "Hi * * t l*T1 ■ i w rv "WA-i'.'A : ^ ■ I. . 


51 







INDIAN EDUCATIONAL REVIEW 
Volume 8, Number 1, January 1873 


TABLE IV 
{ 1969 . 70 ) 

RmitU wUh Ikt Author'* K< iftwium %*(#*# 

Arh'tr+mitrU 

QharactirUliet Caitgorir* No. of f\tu4**tl* AT H‘ 5* 0* 

General Scionco Aj up w H year* 34 A IS II S 

Chemistry A r uf> lu Id year* 43 8 U SO 1 


NOTBi UwExostlont 0 H-.Hiiiijirnfinry U^Unwilofaetory 


The results on the previous page Migg<-*1 Ihiit the students 
attained more when the author h evaluation system was used than 
with the traditional system. Thai they learned more is suggested 
by an increase in average! test grades when viewed as a single cri- 
terion, There was a general increase hi each class. Admittedly 
the study is not experimentally “clean” atul one certainly cannot 
infer any causative relationship. Still, subjective observation aug* 
goats that some of the components built into the proposed evalua¬ 
tion scheme of Schematic II are tied to a positive shift in interest 
in the course. The writers believe that the proposed scheme builds 
on a feeling of reduced failure potential by the students, resulting 
in a reduced antipathy toward science. In the absence of a thorough¬ 
ly controlled experiment, this is a tempting explanation of increas¬ 
ed achievement. 

These results are, of course, highly subjective in interpretation 
but the writers’ strong feeling is that two very important factors 
are operating. First, the system makes it clear to the students that 
their grades are not entirely the reslult of their rote-learning per¬ 
formance as reflected in test grades, Second, the cycle of teaching 
and testing activities described reduces the feeling of finality—and 
hopelessness—attached to any given evaluation. 

The success of these evaluation procedures in stimulating cu 1 - 
turally different children to improved performance has significance 
for the system of education in India where an important fraction 
of the secondary school student population is indeed different by 
virtue of a vastly different environment (rural India) and life 
style from that of the other major population gronp. 
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Some Suggestions toward Improving the 

Evaluation System in India 

The following suggestions arc felt to be generally desirable, 
rather than absolutely necessary to the teaching environment. It 
should be kept in mind that these suggestions arc not meant to bo 
prescriptive nor are they necessarily applicable in all situations. 

1. Evaluation procedures should be consistent with the philo¬ 
sophy of continuous growth. The problem of external examinations 
is not simply the presence of examinations themselves, but the 
degree to which they dominate the entire system of evaluation. To 
measure progress, we must evaluate each student against himself 
by taking into consideration his present level and his past level of 
achievement as well as that of others. An effort should be made 
to devise an individualized programme for each student in second* 
ary schools. The authors have suggested a method of evaluation 
which incorporates the. concept of individualization (refer to Sche¬ 
matic Representation No. III). The evaluation system should be 
organized to permit some greater degree of flexibility. A rigid 
external examination with its emphasis on memorization is not in 
accord with our present knowledge of individual differences and tho 
importance of attitude to be developed in these students. 

In the opinion of these writers the importance of the external 
examination system applied to all students should be gradually re¬ 
duced. (The sudden abolition of the present examination system 
would probably bring on educational chaos in the country.) 

2. The authors have previously suggested a system of continu¬ 
ous internal assessment by the teacher instead of the existing ex¬ 
ternal examination system. The system of internal assessment is 
based on two assumptions: (a) the teachers’ integrity! and (b) 
the students’ and teachers’ willingness to accept the concept of in¬ 
ternal assessment. 

The writers do not challenge the integrity of the teacher hut 
point out an urgent need for a drastic change in the teachers’ role 
from that of a dictator to that of a resource person or a guide. At 
present, in India, student-teacher relationship has been a one-way 
traffic. Thus, the teacher and the student arc never actually involv¬ 
ed as partners in the learning process. 
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This would, the Authors feel, result in au upurmUng of the 
role of the teacher in the selretiou of gnnh ami in di-wluping appro* 
priatc teaching strategies ami evahiatiun devices in meeting those 
goals. 

3. The evaluation system should foster the development of a 
positive self-concept for each student. In India, it is quite com* 
mon that poor students' failure, especially in rural high schools 
in science, is due to unhealthy pereeplimm of the self and the world. 
Evaluation procedures must recognise the right of the child to he 
appreciated for what lie is and for what he has (he potential to be¬ 
come. The writers have already suggested a method of evaluation 
that they felt will impart a reasonable feeling of possible success to 
these students through a reduced level of emphasis on one-try evalua¬ 
tion of rote-learned material. 

4. Evaluation stress should be put on helping pupils learn to 
think, to develop fresh meanings for themselves, to examine possi¬ 
bilities and to create new combinations from original or available 
data. That ia to say, evaluation should be, itself, an act of tcnching. 

5. Students should be given opportunities to develop the con- 
ccpt of self-evaluation. The pupils should be encouraged and assist¬ 
ed in setting achievable goals for themselves. What i« the use of 
teachers’ establishing lofty goals for their students if they are in¬ 
capable of achieving them 1 The resulting frustration adds to the 
problem of low self-concept. The students should be encouraged 
to participate in class and group discussions. The participation 
in group discussions would help each student to know his respon¬ 
sibility in a group situation and become aware of his own strengths 
and weaknesses, 

6. Evaluation should not he confined to school buildings. 
Field trips should be an integral part of the school programme. 
The students should be encouraged to utilise community facilities. 
The following example illustrates the idea: 

Bather than giving the written essay-type examination on the 
topic "Applications of Science in our Lives”, totally within 
the classroom, the students should be asked to submit a report 
on the above topic by making use of community resources 
(Panchayat Officer, Block Development Officer, parents, and 
other learned community members). 


84 



EXAMINATION AND EVALUATION 
IN SCIENCE EDUCATION IN INDIA 


7. The broad aim of science, education in Tndia should be to 
develop in students the ability to work with the materials of their 
environment and to solve problems presented to them. Tims the 
evaluation system should not only focus on the performance of a 
student in a written examination but also on the development of 
positive scientific attitudes and scientific behaviour (refer to Sche¬ 
matic Representation No. II). 

8. Another most important aspect of evaluation is questioning 
technique. Questioning is indeed a very challenging technique. In 
order to be expert in this technique, one. has to know not only the 
subject-matter, hut also a good deal of psychology, The writers 
suggest a concentrated effort within the existing system to upgrade 
tlic average teacher’s skill in questioning us essential to the earlier 
suggested increase in the teacher’s role in the evaluation system. 

!). In the opinion of these writers, government and various edu¬ 
cational agencies like, National Council of Educational Research and 
Training, should launch a programme or pilot project to improve 
existing evaluation and examination system in India. 

Conclusion 

If the problems of examination and evaluation are placed in 
the hands of qualified, experienced, and creative personnel, with 
reduced constraint by the external examination system the resulting 
imaginative programme would provide, a forward-looking approach 
to the examination and evaluation system in India. It is the writ¬ 
ers’ hope that the suggestions offered here will serve to encourage 
all concerned to think, organize, and strive further together toward 
helping students in India to think, discover and contribute to scienti¬ 
fic knowledge and a better India. 
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System of Teacher Training in the 
German Democratic Republic 


Wolfgang Rocksch 


In reconstructing the educational system of 
the German Democratic Republic after World 
War II, it toas necessary to prepare teachers 
who could bring up the new generation for a 
socialist society. Anti-democratic ideologies of 
Nazism, had to be eliminated. Also, while re¬ 
taining the excellence of German intellectual 
and university tradition, it was necessary to de¬ 
mocratize higher education itself and to inte¬ 
grate teacher education with the, system of high¬ 
er education. Common general education was 
extended from 8 to 10 years and the general 
and specialist teachers of the new polytechnkal 
schools were provided both a thorough founda¬ 
tion tn general theory and their special subjects 
and an effective programme of practical work 
linked with an enriching theory. Indepen¬ 
dent research by intending teachers is particu¬ 
larly emphasized in the later years of the tea¬ 
cher training programme. Special stress on 
educational science linked with the practice of 
the socialist school marks the programme, 


In the two and a half decades of our construction effort the 
leadership of the party of the working class and the Government 
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of the Herman Dviniwratir Republic (HDR) devote*! particular 
attention fo nil questinns concerning tin* training of lriip|ir»; tho 
attitude, the knowledge aiul ability of tin* lcai*1u*r are «bWw fac¬ 
tors influencing tile education of the young generation and thus 
influencing social developments as a whole. 

The training of a new generation of teachers was one of the 
most important steps in the construction of an anti-fascist, demo¬ 
cratic order after 15)45. Approximately 72 per cent of the teachers 
in office up to that time had been members and active adherents of 
the. Nazi party, to whom the task of the democratie rc-cduention 
of youth could not he entrusted. They were replaced hy tens of 
thousands of young teachers, mainly of working class origin. Al¬ 
though only scantily prepared for their work from the point of 
viow of professional knowledge and methodology in emergency train¬ 
ing courses of two to nine months, these “new lonelier#" herame 
decisive pillars of support in the effort to implement tin- anti¬ 
fascists democrat ie school reform in their diligenee ami devotion 
and above all their progressive political altitude. During the fifties 
they developed into qualified specialists, mainly hy way of corres¬ 
pondence courses, and have for years formed the proven core of our 
headmasters, leading educational workers and teneher-t raining staff. 

Simultaneously with the training of new teachers, which con¬ 
stituted a necessary transitory measure, long-term measures were 
introduced to provide the new school with the required number of 
fully qualified and suitable teachers. These arrangements during 
the years 1945-1949, became integrated in the broad framework of 
the anti-fascist, democratic transformation of our education system. 
The training of teachers for the junior, the middle and the senior 
classes of general education schools was based on the principles of 
integration and scientific substantiation. The faculties of educa¬ 
tional science created at the universities during the first phase of 
our development took a decisive part in overcoming the contrasts 
between the training of elementary and secondary school teachers. 
Those faculties trained both, teachers for the junior classes and 
specialists for the secondary schools, 

Today the GDR has a fully developed, efficient system of tea¬ 
cher-training that constitutes a sound foundation for the accom¬ 
plishment of all, including the new comprehensive tasks in the phase 
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of the completion of socialist construction. All the tasks to 1»<* :n‘- 
complished during the period ol‘ completing socialist construdion 
are immediately linked with questions of education. The educa¬ 
tional system provides the intellectual basis for their solution and 
thus performs a pace-making function within the entire social sys¬ 
tem. The advanced socialist system demands an all-sidedly educat¬ 
ed, highly qualified socialist citizen. 

The pros peels of the development of education arc laid down 
within the. Law on tlic integrated Socialist Education System' 
which had been passed in 1065, after one year of broad public 
discussion, by the. Peoples’ Chamber of the (ID 11. That law en¬ 
visages an education system, 11m components and phases of which 
are so adapted to each other, from pre-school education up to uni¬ 
versity level and adult education, that they form a complete system 
in their content, and structure. The core of that system is the 
ten-year general polyteelinieal secondary school, which is attended 
by all children and mediates the foundations for all further educa¬ 
tion. The main way to university is the id tendance of the two- 
year extended higher secondary school after the ten-class school 
(see Appendix 1 and 2 for time-tables of polytecliuicnl and extend¬ 
ed secondary school). 

The tasks envisaged by the Education Act of 11)65 are based 
on the social structure. They are deduced from the question ns to 
the requirements that will be facing the children (admitted to 
school today) in the year 2000 A.D. The new curriculum for the 
ten-class polytechnical secondary school was worked out from this 
point of view. 

On the basis of the Education Act a number of important docu¬ 
ments were issued during the following years after a thorough dis¬ 
cussion, in which the specific functions and tasks of the education 
system in its different sections and phases and their coordination 
■within the whole system were discussed. Tn this connection great 
importance was attributed to the problems associated with the train- 

'Law on the Integrated Socialist Education System. (Education Act of 196"), 
In our education system, ail important stop on die way towards an edu¬ 
cated nation. On the work of the People's Chamber and its Committees. 
Issued by: State Council Chancellery, Vol. 6. (4th election period). Docu¬ 
ments of the I2th session of the GDR People’s Chamber and Education 
Act of 1965, 
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inp! of teachers, since the concept of the pnee-mnking Function of 
education in the advanced system of socialism applies in particular 
to this domain. 

In her report at the Seventh Congress of Education in May 
1970, Margot Honecker, Minister of Public. Education of the GDR, 
pointed ont that the quality of the training of teachers was deci¬ 
sive even today for the extent to which schools would comply with 
the growing requirements of education and instruction during the 
coming decades. She explained the implications of providing the 
necessary foundations in the training of teachers stating that*. 

teacher students should above all be aware of their specific respon¬ 
sibilities as teachers inwards socialist society amt the tntnrc ot 
the children entrusted to them. The maturity r*I ilu* teacher as a 
citizen and in his character is a decisive condition nt tin* success of 
his educational activity. Training courses must provide the future 
teachers with a profound knowledge of their own subject of science 
and with a sound knowledge of educational theory. It must be 
assured that training is not merely confined to the mediation of 
book-learning; all aspects of the training must be associated with 
advanced educational practice, and students must he given opport¬ 
unities to participate in the assertion of new, progressive ideas in 
school education, even during the time of their training. The stu¬ 
dents should play an active and creative role in the process of their 
training, inspiring them to strive to continue the improvement of 
their knowledge and abilities also after the conclusion of their 
training.* 

The basis document for the further development of teacher 
training is the “Conception of the Perspective Development of the 
Training of Specialist Teachers for the General Polytechnieal High 
School in the GDR for the period from 1968-1980”,' jointly issu¬ 
ed by the Ministry of Public Education and the Ministry of High¬ 
er and Technical Education, In its content it has been adapted 
to form the basis of the State Council Decision, “The Continua¬ 
tion of the Third University Reform and the Development of 

•■See M. Honecker: We teach and learn in the spirit of Lenin, In In¬ 
formation of the German Teachers? Journal. Deutsche Iohrorsiotung, No. 
20/21/1970, p. 87. 

1 Conception of the Perspective Development of the Training of Specialist 
Teachers for the General Polytechnieal High School in the GDR for the 
period, from 1968-1980, Berlin, Jan. 15th, 1969. Ministry of Public Educa¬ 
tion, Ministry of Higher and Technical Education. 


60 



SYSTEM OF TEACHER TRAINING 
IN THE G.D.B, 


Higher Education up to 3075’“ o£ April 1,009, 

New programmes have been elaborated for the training of tea¬ 
chers in compliance with the general lines of development eourtlined 
in the law on the integrated socialist education system, in the State 
Council decision on the continuation of the Third Reform of Higher 
Education and in the conception of the, perspective development of 
the training of specialising teachers. That tusk was entrusted to 
the special commissions appointed by the Ministry of Public Educa¬ 
tion or the Ministry of Higher and Technical Education, which are 
composed of distinguished representatives of educational training 
institutions. Following the discussion oil the draft programmes at 
the educational training institutions and the endorsement of the re¬ 
vised drafts by the Ministry, the practical introduction of the new 
training programmes was begun in the school year 19(19-70. At the 
same time measures for the evolution of the experience collected 
in the course of practical work were introduced, which are to faci¬ 
litate the further clarification of the programmes during the com¬ 
ing years. 

Structure of Teacher-Training 

With the transition from eight-year to ten-year general cduca- 
tion, to be completed in the course of the nineteen-seventies (in the 
school year 1969-70, 84 per cent of the corresponding age-group 
attended the 9th and 10th classes of general schools), with the deve¬ 
lopment of whole-day education, the introduction and extension of 
a system of school clubs, etc., there was, a considerable increase in 
the need of teachers. That is why there is an intense and long¬ 
term campaign at the polytcchnieal and extended secondary schools 
to win pupils for the teaching profession. Tn 1969-70, 2,615,200 
pupils of polytcchnieal secondary schools and extended secondary 
schools were taught by 141,355 teachers (that means 18 pupils per 
teacher). TJp to 1980, 90,000 new teachers are to he trained. 


‘State Council of the German Democratic Republic. The Continuation of 
Third Reform of Higher Education and the Development of Higher Edu¬ 
cation up to 1075. Documents of the 16th session of the GDR State Coun¬ 
cil of April 3rd 1969. Series issued by the State Council. Vol. 8, 3rd 
election period, Staatsvcriag, Berlin 1987, pp. 62-69. 
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Teachers for the junior cluwwa (1-4 prior to the Education Act 
and 1-3 since i!Jlif>) are being trained at 30 teacher-training insti¬ 
tutes with the status of technical colleges. The condition for admis¬ 
sion lo the training as teacher of elementary classes, which now 
takes 4 years and previously look 3 years, is the successful comple¬ 
tion of the study in the. 10-elass polyteehnieal high school. 

According to the “Conception on the New System of Train¬ 
ing Teachers for the Junior Classes” of December ltH»4, the stu¬ 
dents are no longer being trained in hII subjeets taught in the 
junior classes, They acquire the qimliih’tUioii to teueh (lerinan and 
mathemuties and a third optional subject. (Works-experience, phy¬ 
sical training, music or art education, or instructions in lint school 
garden). Apart from the three subjects of instruction, the train¬ 
ing comprises a course in elementary social science, educational sci¬ 
ence and psychology. The students extend their knowledge ol 
Russian, they have instructions in sport und attend optional courses 
in natural science, technology, economics and culture, which serve 
the consolidation of their general knowledge. 

Prom the first year the training is closely linked with school 
and educational practice. Pack institute of education is associated 
with a general polyteehnieal high school. During their training 
the students have several periods of practical training, including 
work at a nursery and at summer holiday camps, etc. The half 
year of school practice (7th semester) when the students work in¬ 
dependently as teachers and in external educational activities, re¬ 
presents the climax of the practical training. 

The present transformation in the training of junior class tea¬ 
chers are above all aimed at the further increase of the theoretical 
level of the training and to give Btudonts improved foundations for 
independent scientific work. At the same time measures have been 
introduced for the further scientific qualification of teaching staff, 
so that essential prerequisites are provided for the transition to forms 
of higher education at the teacher-training institutes.' 

Teachers of elementary classes have an opportunity to acquire 
the qualifications of specialists for teaching in the higher classes 
by means of participation in correspondence courses, 

'Educational Training in the GDR, Volk and Wissen Ver Volkseigoner 
Verlag, Berlin, 1967, pp. 62-69. 
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Thu training ol' specialists for leaching in the middle, and Keuior 
classes takes tin* shape of a four-year course, at universities, and at 
teacher-training colleges. It is an academic, training and ends with 
the degree of a certificated teacher, specialising in two subjects, 
(the main and a secondary subject; like H.Ke., H.tkmi., B.Ed., Tech. 
Applicants for admission must have passed the Abiiur examination 
after completion of the 12-year general education. 

Full-time studies at all universities and similar institutions in 
the GDlt are provided tuition free of charge. In addition approx¬ 
imately DO per cent of all students in the 01) II are receiving state 
scholarships. Students pay 10 marks a mouth for living at a stu¬ 
dents’ hostel. AbouL half the students in educational training are 
of working class or peasant origin. 

All institutions training specialists for the higher classes work 
according to a programme enforced by the Ministry of Education 
and the Ministry of Higher and Technical Education. The colleges 
of education in Potsdam, Dresden, Erfurt/Muhlhuasen, Gustrow, 
Halle, Kolhen, Leipzig, Magdeburg and Zwickau exclusively train 
teachers. Tn distinction to the universities and technical colleges, 
they are directly controlled by the Ministry of Education. 

The training of graduate teachers is composed of the following 
subjects: 

—foundations of social science and philosophy, 

—main subject and secondary subject of instruction, 

—educational science, psychology and methodology, 

—introduction to logic, scientific theory and/or to data 
processing, 

—extension of general education (obligatory further quali¬ 
fication in Russian, optional instruction in a second fore¬ 
ign language, cultural and art education and instruc¬ 
tion), 

—sports. 

The training is graded into two phases. During the studies 
in the first- and second- year complex courses in educational science, 
psychology, the two subjects of specialisation and the foundations 
of Marxism-Leninism stand in the foreground. The studies during 
the third and fourth years is marked by a greater specialisation 
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within the scope of the optional uml obligatory lectures and a more 
advanced degree o£ independent research work and application of 
acquired kuowledgud in practice* 

The Time-Table (see Appendix &) conveys an idea of the struc¬ 
ture of the course and the relations between the different training 
components, The study of the foundations comprehends the scien¬ 
tific philosophy of the working class us the foundation for the solu¬ 
tion of the development problems of our society and to make them 
the guiding principle of their actions in daily life. The students 
arc givun special courses in philosophy, political economy and scien¬ 
tific socialism. That training at the same time confronts the stu¬ 
dents with the comprehensive practice of socialist construction and 
enables them lu participate consciously in tin* solution of social 
problems on the basis of their own scientific investigations. 

The training in the two subjects selected by the students as 
their future subjects of teaching has a very high standard. Yet 
the training of teachers is adapted to the specific requirements and 
tasks of that profession. 

After the Bixth semester, the students complete a four-week 
course of practical training in the field of their main subject. 

At all educational training institutions there are established 
“standard combinations” of subjects (chemistry and biology, mathe¬ 
matics and physics, German and history, Russian and English, etc.), 
which allow coordinated procedures in the training in the main and 
secondary subjects. 

The introduction to data processing, to logic and to scientific 
theory represent new subjects, included in the course of the Third 
Reform of Higher Education at all institutions of higher education. 

The educational science training comprises: 

—the integrative lectures in the first and fourth years (ele¬ 
mentary and concluding courses in educational Bclence 
and psychology), 

—lectures (and practical exercises at school) in the methods 
of teaching the two special subjects, 

‘Compare Instructions on the Development of the Phase of Specialised Stu¬ 
dies within the Scope of the Training of Specialist Teachers for the Gene¬ 
ral Polyteclinical High School. In: Regulations and Informations by the 
Ministry of Public Education and the State Secretariat for Vocational Train¬ 
ing, 1970, No. 4. Berlin, July 28th 1970. 
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—lectures iii Hit; special brandies of educational science and 
psychology, 

—practical courses in the first, second and fourth years. 

Particularly able students may start a three-year course of 
post-graduate researches after the acquisition of their degree, which 
is concluded with the award of the title of a doctor of educational 
science (Dr. Pacd.). After that they work as teoehers mainly at 
experimental schools. They form a reserve pool of teachers for 
teacher-training establishments. Specialist teachers for the extend¬ 
ed high schools leading up to university standard used formerly 
to be trained in a five-year university course. The general rise in 
the scientific standard of training achieved at all institutions in 
recent years allowed the elimination of the differences in the train¬ 
ing of teachers for the middle and the senior clubses. 

Teachers for vocational training schools are trained at university 
level in the same way as general secondary school teachers. They 
are trained at the technical colleges, where they are qualified ill 
their special subjects and obtain a thorough training in educational 
science. Teachers of practical vocational training are qualified at 
technical colleges. The unified standard of training, in particular in 
the sphere of educational science, is ensured by the State Planning 
Commission in cooperation with the Ministry of Public Education. 

At all levels of teacher-training there are opportunities to 
study not only in full-time courses, but also in extra-mural courses. 
This was used in the past above all by teachers of the junior classes 
wishing to acquire the qualifications for teaching also in the high¬ 
er classes. The numerous forms of external qualifications also in¬ 
clude an additional course for graduates with qualifications in spe¬ 
cific subjects of school instruction, but without educational train¬ 
ing. 

The Education Act of 1965 requires that the training and fur¬ 
ther qualification of teachers should be regarded as one process. 
Obtaining further qualification after the conclusion of the training 
is the right and the obligation of every teacher. In the GDK a sys¬ 
tem of courses for the professional and further qualification is in 
operation, in which all teachers are included. 
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decisive influence on the way in which the young Rt-mration is <m- 
tibled to ensure the results of aaeialtsl i-otndriiction and to utilise 
the possibilities for exercising political power within the scope of 
socialist democracy. 

Teachers need a thorough knowledge of Marxiam-I/cninlsm for 
the fulfilment of their educational mission, an the “foundation of 
the theoretical and practical solution of the development problems 
of our socialist society.”* 

The mediation of Marxiam-Iauiinism is not exclusively the task 
of the cluiirs of philosophy or political economy or sociology, but a 
matter of concern to nil disciplines of training. The chairs in the 
technical, educational, scientific and genernl education disciplines 
are endeavouring to coordinate their lectures with the courses in 
philosophy, political economy and in the subject scientific social¬ 
ism. They build up on the basic knowledge mediated there, apply 
that knowledge to the respective special subjects, and make the 
students aware of the Marxist-Lcninist basic positions of their spheres 
of learning. The appropriation of Marxism-Leninism by the students 
not only takes place by way of the study of literature, but also 
by their direct participation in the political struggle of the work¬ 
ing classes and in socialist construction. The development of the 
reciprocal relationship between theory and practice, which will be 
elucidated in the following paragraphs, was one of the main aspects 
in the elaboration of the new programmes of studies. The socialist 
youth association, the Free German Youth, took a number of ini¬ 
tiatives with a view to ensuring a close connection between the 
student teachers and the working class, also beyond the scope of 
training features, and also with the comprehensive practice of social¬ 
ist life. 

The training must be developed as a scientifically productive 
course. 

The State Council decision on the continuation of the Third 
Reform of Higher Education provides that the essential idea of that 
course consisted in combining socialist education with modern sci¬ 
entific training. This implied above all that the student acquires 
the latest knowledge and methods of independent scientific work, 


'Ibid., p. 126. 
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in applinni*t* of modern forms of studies and methods and linking 
the creative application of scientific knowledge in practice with the 
struggle for the construction of tile advanced socialist system. 0 
The students are to he prepared for their tasks as teachers in social¬ 
ist school practice by way of actively participating in the further 
development of socialist society, in particular in the solution of 
the most urgent problems in the sphere of education, even while 
still in training, on the foundation of reliable scientific knowledge. 

The need for the development of the entire process of training 
as a scientific and productive course arises from the growing signifi¬ 
cance of the subjective factor, the, creative activity of man for the 
further development of socialist society. The fact that, science is 
increasingly becoming a direct, productive force requires of every 
citizen of a socialist state tin* ability of independently acquiring 
scientific knowledge and to make a contribution towards tin* accu¬ 
mulation of scientific knowledge. This applies in particular to 
teachers, who are called to direct those process of personality deve¬ 
lopment. 

The question of the unity of learning and research therefore 
occupied a place of outstanding importance in llm elaboration of 
the new programme of studies. The following practical aspects 
were above all established for implementing the principle of teach¬ 
ing with a research orientation: 

—during the first two years the training is concentrated 
on integrated courses mediating a sound fundamental 
knowledge in the two special subjects and in educational 
science on the basis of the latest standard of scientific 
knowledge. Within this scope the students are also in¬ 
troduced to the main methods of scientific work. Even 
in this course modern teaching aids are used to a great¬ 
er extent which will encourage an active acquisition of 
knowledge by the students. 

—The immediate introduction of students in the first and 
second year to research work above, all takes place by way 
of the scientific emulation among the students. The dif¬ 
ferent faculties set themes for this, which are related 




'Ibid., p. 128. 
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to their main research problems and the subject-matter 
of lectures. TJironsrli this emulation the student* most¬ 
ly come into closer touch with the sririilifie discipline in 
which they arc trained as from the third year and on 
which they will then write a thesis for their degree. 

—In the phase of studies in the third and fourth year tho 
students are directly included in the research work of 
the faculties. They can decide whether they wish to ac¬ 
quire an extended training in the area of a selection of 
obligatory lectures on the foundations of sociology and 
philosophy, in their main subject, in educational science, 
edueational psychology or methodology. They write 
their theories in .the selected subject, in the process of 1 
which they become firmly integrated in the research 
teams of the faculties. The team-work developed is 
characteristic, of the new relationship of teachers and 
students at our teacher-training institutions. 

—The transformation of edueational training into a pro¬ 
ductive scientific course demands a new quality of the 
relations between theory and practice, both being consi¬ 
dered in their dialectical unity. We regard the rise of 
the theoretical standard of the training as the main link 
in the chain in the better preparation of the students 
for their practical work at school. In the. process of 
acquisition of theoretical knowledge the students should 
acquire the methods of independent scientific work and 
the ability to apply it in practice. 1 * 

The central practical domain of teacher-training is certainly 
the practical work at the socialist school. All work of education 
and instruction at teacher-training institution must he directed to¬ 
wards enabling the students to accomplish the concrete tasks as so¬ 
cialist teachers and educators. In so far the establishment of close 
relations of school practice represents a basic aspect of all training 
disciplines. The new programmes of Rtudies ensures that students 
are directly in touch with schools from their first year of training, 

“M. Honecker: We teach and learn in the spirit of Lenin. Int Inform¬ 
ation of tfo. German Teachers! Journal, Deutsche Lehrereitung, 1970, No. 
20|21, p, S8. 
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themselves doing educational work. They direct tlioir work towards 
the most ailvnuml practices and puce-making achievements. 

School practice represents the central, but not the only sphere 
of practical I raining to lie considered in teacher-training. The com¬ 
plex nature of the work of teachers demands the comprehensive eoiisi- 
deration of the concept of practice, in teacher-training. Teachers 
must be acquainted with the practice of many spheres of .social life 
(production, economy, politics, culture, etc.). Apart from school 
practice, the social and political activities and self-education of the 
students represent important domains of practical activity, parti¬ 
cularly within the youth association, the potentials of whieh must 
be effectively utilised. 

In the elaboration of new training programmes the foundations 
.were laid for the development of it complete system of relations 
between theory and practice in the 1 raining of specialist teachers. 
This work has not yet been concluded. The following section will 
give information on the present position and show how the princi¬ 
ples of development of the content of training are reflected in the 
sphere of educational science instruction. 

Trainin'/ in the Field of Educational Rcirncr 

The main task in the field of educational science at present 
consists in developing the training in pedagogies, psychology and 
methods of teaching into a complete integrated system which makes 
growing demands on the students, and in this, the connection of 
theory and practical work at school is emphasised. 

The development of the training in educational science at our 
training institutions was marked during the past two decades by 
an increasing differentiation. The growing development of partial 
aspects of educational science as separate subjects, the trend to¬ 
wards the increasing separation of general pedagogies and methods 
of teaching in the special subjects, educational science and metho¬ 
dology from pedagogics and psychology endangered the integrated 
nature of the training in educational seienee and obstructed the com¬ 
prehension by the students of the complexity of the educational 
process. 

The new teaching programmes also take the differentiation in 
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the field of educational science into account, hut they nrc far more 
than their precursor*, directed towards the trends of scientific dc- 
velopmcnt to integration, Particular attention was devoted in the 
elaboration of the new programmes to the complex structure o£ lec¬ 
tures and practical training. 

One of the most important measures undertaken in tin* field of 
educational science training under the Third Reform of Higher 
Education was the introduction of the basic course in pedagogics 
and psychology during the, first year. This was tlic accomplish* 
ment of a team-work hy pedagogues, psychologists and experts in 
teaching methods in the speciul subjects. 

This basic course envisages mediating to the students tin* funda¬ 
mentals of socialist educational policy, educational science and psy- 
etiology from a complex point of view as a hnsis of all further train- 
ing in these subjects. In the lectures ami seminars tin* Following 
subject-matter is treated; 

1. The growing importance of educational science and psy¬ 
chology. The nature of the process of education. 

2. The dialectics of social development ami education. 

3. The all-sided development of the socialist personality. 

4. The nature of the psychic element and the psychic pro¬ 
cesses and qualities of a personality. 

6. The curriculum and tasks for the further development 
of the civic education of GDR school youth. 

6. General principles of the creative development of educa¬ 
tional processes. 

7. The administration of the socialist education system. 

8. Basie problems and methods of educational research. 

Another new element introduced with the basic course in edu¬ 
cational science and psychology is the practical work of students in 
the first and second year in the field of external education activities. 
At the beginning of their training, the students take up practical 
work of education in the children’s and youth organisations, as a 
rule, at a school and under the direction of an experienced teacher. 
They work, for example, as heads of “Young 'Pioneers” groups or 
circles, up to the end of their second year of training. This not only 
gives them scope for the development of their own personality, but 
also an opportunity to make an active contribution to educational 
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work outside the lessons. This educational activity, which takes 
place at a school or factory, is a project of tin? youth organisation, 
a social mission to the students belonging to the “Free German 
Youth”. It is also closely linked with the basic course in educa¬ 
tional science and psychology. The teaching staff of the basic, 
course in pedagogics and psychology lay certain theoretical foun¬ 
dations in their lectures and seminars. They advise the students 
and utilise the potentials of the educational activities of the stu¬ 
dents for an even closer association of their lecturing work with 
the problems of educational practice. 

The practical educational work prepares the students for their 
practical training at the end of the firat year in the summer holi¬ 
day activities, where they work as leaders of groups in children's 
holiday camps. This activity and the. special one-week camp to pre¬ 
pare the students for their work in the holiday camps are the res¬ 
ponsibility of the educational science and psychology sections. 

The experiences of teacher-training institutions of the year 
1969-70 indicate that the introduction of the basic course, in peda¬ 
gogics and psychology and the educational work of the students 
have provided a good starting point for an upward leap in the 
quality of training in educational science. 

The following advances were emphasised in particular as com¬ 
pared to previous training practice: 

—The students trained according to the new programmes 
direct theiT work far more towards the requirements of 
the socialist school and stand out for a much more sub¬ 
stantiated knowledge of educational science and psycho¬ 
logy. 

—The combination of a basic course in pedagogics and psy¬ 
chology and practical work promoted the development 
of a dose relationship between the teaching staff of the 
educational science and psychology sections and the 
students. 

—The complex nature of the basic course obliged the teach¬ 
ing staff for educational science to go beyond the scope 
of their own special subjects and to seek a dialogue with 
representatives of other disciplines. In this way many 
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pedagogies, psychology and im-thnds of teaching in tin* vpceiiil sub- 
jprtu Tliis final course, tin* concept for which is still lining work¬ 
ed out, is to serve flic evnluiitinn of experiences collected during the 
main period of practical work at school, introducing the students 
to the latest results of researches in educational science and psy¬ 
chology and acquainting them with thp haaic issues of educational 
policy from the aspect of perspective development and international 
comparison—which are of particular significance in view of their 
entry to school service. 

Margot llonoeker, GDR, Minisfer of Public Education, outlined 
the perspectives of development of our edneationnl system and de¬ 
fined the tasks of teaeher-training institutes und teacher-training 
colleges ns consisting of the speedy catching up with arrears in re¬ 
gard to the objective demands, particularly in educational science 
training. 

Our educational I raining imiitutioni must train young special¬ 
ists, fully aware of the greatness amt importance of their profes¬ 
sion. This requires the equipment of our students at such institu¬ 
tions with high political, moral and character qualities, their educa¬ 
tion to a stiong sense of responsibility determined by the mission 
to educate our children into highly educated socialists. The train¬ 
ing must demand a striving for educational perfection and rouse 
the desire of students to dedicate their entire personality to the 
great edtical concern of the teaching profession... The first visi¬ 
ble successes in the practical application or these indications justify 
the expectation that the training of teachers in the GDR will be 
up to the increased demands of the period of the completion of 
socialist construction. 

Practical scientific work is aimed at consolidating the know¬ 
ledge of certain mathematical, natural, scientific, technical, techno¬ 
logical and economic foundations, and laws of production, It is 
intended to consolidate and widen the knowledge and ability of 
public in the application of methods and techniques of intellectual 
work in the solution of practical scientific problems. Integrated 
skeleton programmes exist for fields Ruch as electricity, electronics, 
chemotechnology, agrotechnology, economics, etc. These skeleton 
programmes are being implemented in cooperation with factories and 
scientific institutions, 

In addition to the theoretical lectures the following practical 
courses are conducted: 
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summer liolitltiy practice (4 weeks after the second semes¬ 
ter). 

—educational and psychological practice (!J weeks after the 
third semester). 

—main school practice (15 weeks from the beginning of 
January up to the middle of April in the 4th year). 

(b) After the (»th .semester (June-July) a week practice 
takes place in the special subjects. 
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Appen4l* § ! TimrdaHr for the Ksstend ml Srnndarif ffrfrwl (1070.71). 


HuhjerU 

Class 11 

12 

German 

3 

3 

Russian 

3 

3 

2nd foreign language 

2 

8 

Mathematics 

r> 

5 

Physics 

3 

3 

Astronomy 

— 

1 

Chemistry 


3 

Biology 

*v 

a* 

a 

Geography 

M 

*-» 

History ' 

3 

**-W* 

Civics 

1 

2 

Sport 

2 

2 


28 

80 

Elective obligatory lessons ; 



Practical scientitic work 

4 

4 

Art Education or Music 

1 

l 

Optional lessons up to 

3.1 

3 

39 

1 

Total up to 

3(1 

38 


Appendix 8: Time-table for the Four Tear Training of Suerinlist 
Teuohere for (he general education school (Basic Variant) 


Discipline 


Total hours 
(weekly per 
semester) 


Semester 
3 4 0 


Basics course in social science, 

economy and philosophy 20 6 4 3 3 

Educational Soienee Beam course 4 2 2 

TodagogujB 6 2 2 

Psychology 6 2 2 

Methode of teaching in the two 
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Pinal course 3 

Introduction to data processing, 

Logie and/or Scientific theory 6 12 2 
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Elocution 1 1 

Students’sport 14 2 2 2 2 
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10 

6 


10 

2 


16 2 


Wolfgang Bocksch is Professor in ike Padagogische HochsckuU, 
Postdam (G.D.R.h 
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A Conspectus of Studies in 
Programmed Learning 


Gunvant B. Shah 


iScniic progress has bun made in ri cent years 
in studies uf pragramnu d learning in this 
country, A nritw uf work done elsewhere 
provided useful findings such as that combin¬ 
ed a few minutis a day of programmed learn- 
iny with convtnlionnl classroom teaching could 
raise student performance significantly. The 
difficulties and practical issues in introducing 
programmed learning in India and in its re¬ 
search arc noted. Thar, is unevenness in the 
availability of programmes in various fields 
and at various levels. Researchers work under 
severe practical constraints posed not only by 
shortage of resources but in terms of avail¬ 
ability of time and spate for experimentatutn 
in schools. Methodological problems such as 
difficulties in sampling , the. inherent difficulty 
that, as Fisher pointed out , a null-hypothesis 
can only be disproved not proved, etc., arc dis¬ 
cussed. So also priorities in research and 
action. 


Like all innovations in education, programmed learning is 
likely to meet with reluctance and even resislaiu-e. Uncritical 
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acceptance of n now idea or a practice is the surest way to kill it. 
It is, therefore, inevitable that there prevails some doubt with regard 
to the worthwhilencss of programmed learning. Such doubt should 
become a starting point of research in the area of programmed learn- 
ing. There have been a number of studies in the area since 1954. 
As Schramm (1954) pointed out no method of instruction had ever 
come into use surrounded by so much research activity; indeed for a 
time it seemed that, there would be more research than programmes. 

Fry (1963) attempted to provide classification of variables in a 
programmed learning situation anti discussed how such a classifica¬ 
tion could help consumers, producers and researchers. He based his 
classification keeping in view the following A to Z factors: 

A. Step-presentation Media (sensory input). 

Ii. Type of Symbol used in Steps. 

C. Step Characteristics. 

D. Mediating Activity (between stimulus and response 
elements). 

E. Response Mode (form of response). 

F. Response Ideational Content. 

G. Knowledge of Results, 

H. Reward or Reinforcement Type. 

I. Reward Variation. 

J. Presentation Rate. 

K. Branching Patterns. 

L. Branching Control. 

M. Repetition Practice. 

N. Discrimination and Generalization, 

O. Programme Length. 

P. Programming Techniques, 

Q. Subject-matter Characteristics. 

R. Subject-matter Organization. 

S. Coordinate or Supplementary Presentations. 

T. Motivation Factors. 

U. Environmental Influence. 

V. Individual Differences. 

~W. Measurement of Outcome. 

X. Training Efficiency. 
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Y. Quality of Programme. 

Z. Educational Objectives (from Bloom, 11)5(5). 

It should bo noted that Fry*s classifieatory analysis provided 
an outline for research in the field. An year later it was Schramm 
who came out with a book, The licsearch on Programmed Instruc¬ 
tion An Annotated Bibliography. The bibliography was prepar¬ 
ed under a contract with the Institute for Communication Research 
at Stanford University by a national authority on new instructional 
media. The bibliography covers the review of studies completed 
by about February of 10(53. Leith (1063) reported researches in 
the field under the following ten categories: 

1. The efficiency of programmed instruction in comparison 
with classroom teaching and learning. 

2. Methods of presenting programmed materials. 

3. Methods of programme construction. 

4. Mode of response. 

6. Rate of response. 

6. Method of verification. 

7. The relationship of programmed learning to intelligence, 

8. The scope of programmed learning. 

9. Teaching methods. 

10. Theoretical problems. 

Kulkarni (1971) reviewed some studies conducted in India. 

Most of the studies conducted in India were done keeping in view 
the specific situations in India.” He tried to report the findings 
with regard to the following questions: 

(i) Does instructional material prepared on programmed 
learning principles teach better or at least equally 
well in comparison to the conventional methods? 

(ii) What would be or should be the teacher’s role in the 
context of programmed instruction? 

(iii) What about the attitude of the learners while going 
through programmed instruction? 

Shah (1971), instead of surveying the whole field of researches 
in the area, overviewed the studies made in relation to response 
modes in programmed learning. 
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In tin* prcanii paper, it is proposed la provide u conspectus of 
studies uiut t!u< summary of broad generalizations. 

It should Iip imtcd that tin* purpose here is to review the findings 
of research in the field with a view to highlight certain implications 
for the future of the movement in developing countries. Certain 
omissions in the. paper should be seen in this context. Certain 
methodological issues have been raised toward the end of the paper 
so that further investigation in the field could be taken up on 
sounder methodological basis. 

Let us begin with some descriptive studies. They include ques- 
tionnnire studies, attitudinal surveys, comparative surveys and simple 
experiments wherein various intervening variables were not controlled. 

Kulkarni and Dewon (10(17) tried to apply the principles of 
programmed learning to television lessons. The TV presentation 
of a question followed by answers front the students and tin 1 feed¬ 
back enabled the students to score much higher. Sarkar (1969) 
used programmed material for industrial training in his experiments 
with workers of Gujarat State Fertilizers Corporation (GSFC) 
and found it quite effective. Kulkarni and Mullick (1968) plan¬ 
ned a correspondence lesson unit in Statistics both in a conventional 
way and the programmed way. The results were in favour of the 
programmed lesson. Gupta, (1968) adapted a programme in Phy¬ 
sics and found that considerable time of subject-matter specialists 
could be saved if such programmes are revised on the basis of local 
try-outs. The cost could also be reduced by employing representa¬ 
tion procedure which might involve group-pacing as is done by pre¬ 
senting the material through roll-up boards. ICrishnanmrlhy ap¬ 
plied programmed learning technique in the training of family plan¬ 
ning workers and found it more fruitful and less time-eonsuniing. 

The experiments mentioned above were done with a view to try¬ 
ing out programmed learning procedures in a spirit of action research. 
Let us now turn to some inquiries made at a little higher level of 
precision. 

Alter (1962) tested the subjects twice: immediately and again 
after a retention interval of 2 to 30 weeks. More intelligent stu¬ 
dents performed better on the retest than less intelligent students. 

Brooks (1961) in Ms Ph.D. dissertation explored the relation of 
latency of answers to errors in programmed materials. The data- 



A CONSPECTUS OP STUDIES IN 
PROGRAMMED LEARNING 


supported the view that longer latencies tend to go with errors. 
Latency was found to be more sensitive than error rate as a measure 
of difficulty. 

Eigen (1%3) surveyed student reaction to programmed instruc¬ 
tion, In general, students using the programmed text had a more 
favourable attitude toward programmed insiruetion than did those 
using the teaching machine. Students’ total attitude toward accom¬ 
modated teaching, however, appeared to have mi relationship to 
how mueli they have learned by tin* method. lie eonelmled that it 
is difficult, if not possible, to conceive of a typical roue) ion to con¬ 
troversial ,statements about programmed instruction after a stu¬ 
dent's first exposure. Attitudes are vastly different from student to 
student. 

Feldlmsen and Eigen (l!t(i;j) conducted a correlation sludy 
and inquired into interrelationships among attitudes, aebievement, 
reading, intelligence and transfer variables in programmed instruc¬ 
tion, The authors concluded that “attitudes of students toward 
programmed instruction are not consistently related to the. young¬ 
sters’ levels or amounts of learning. 

Fender and Hapon (1938) found no correlation between apti¬ 
tude and achievement in learning programme. They reported, 
however, that in a mean time of 47.5 minutes, the six students 
learned an amount of German comparable to that presented in a 
first semester course. 

Gagne (1902) experimented on seven ninth grade boys to ex¬ 
plore effectiveness of learning programme designed to transfer train¬ 
ing from component learning sets to a new activity which incor¬ 
porates these previously acquired capabilities. Six of the, seven 
hoys wore brought to successful achievement through ascending 
hierarchies to the. final task goal. 

Goldbeclt, Shearer and others (1962) integrated programmed 
learning with conventional classroom teaching. They found that 
a few minutes a day of programmed learning integrated with con¬ 
ventional classroom teaching could raise student performance sig¬ 
nificantly higher than conventional classroom teaching alone. Fur¬ 
thermore student attitudes were favourable to programmes used 
this way and tended to become more favourable with longer acquain¬ 
tance. This experiment has added relevanee for all developing 
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countries like India because such an adjunctive use of programmes 
is going to be a practical proposition for years to come. 

Hickey and Anwyll (1061) looked into effectiveness of pro¬ 
grammed learning in industry. lie used the programme on ‘Pro¬ 
cedures of Package Billing* and found 34 per cent reduction in 
average, number of student hours needed to attain criterion level 
of performance. 

Hickey and Luidlnw (1962) tried out programmed material on 
“Ketuil Hales and Ship’s Store Management” on H.S. Navy Sup¬ 
ply Officers. The student who used the adjunct programme saved 
56 per cent of usual homework time (17 per cent of usual overall 
study time) in reaching performance criterion. Instructor’s lecture 
hours were reduced to 54 per cent. Altitude was generally favour¬ 
able. 

In addition to the descriptive studies mentioned above, there are 
experimental studies worth mentioning here. It should be noted that 
experimental studies on response mode and personality variables in 
relation to programmed learning material have not been included here 
because they have been mentioned elsewhere in the book. 

Alter, Eigen and King (1962) studied the effect of different 
kinds of reinforcement. In the experimental group, correct res¬ 
ponses were confirmed by telling the students they were correct. 
One group was, in addition, given small trinkets for the first five 
correct responses, and thereafter, for about twenty five per cent of 
the correct responses. No significant differences in learning or test 
performances were found. 

Angell and Lumsdaine (1960) compared a condition in which 
the subject was prompted on all items except in every fourth. The 
condition of partial prompting resulted in significantly more effici¬ 
ent learning. The results supported tho theoretical expectation that 
the learner should not only be helped to respond correctly, hut should 
also be given some practice in responding without the help of prompts. 

Angell and Lumsdaine (1962) found that when studentB were 
tested immediately after finishing the programme, scores for the 
vanishing and the non-vanishing versions of the same programme 
did not differ significantly. However, scores on a delayed reten¬ 
tion test were significantly higher for the vanishing than for the 
non-vanishing treatment. 
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Beano (1.002) found that the branching programme was more 
efficient, limit the linear programme timewise. The students express¬ 
ed altitudes more favourable to the linear programme. 

Briggs (lfl(il) compared self-pacing with automated pacing. 
One group worked at its own pace; the other group was automatic¬ 
ally paced at the rate of about 13 seconds per item. No significant 
differences were found in the post-test performance of the two 
groups. Krumbolts (1HG3) studied the effectiveness of key-word 
response v. trivial-word response in programmed instruction v. rend¬ 
ing of the same material in paragraph form. On immediate and de¬ 
layed post-test, the, key-word and paragraph-format, scored about the 
same, and both were significantly higher than the trivial-word group. 

Moore and Smith (19G2) studied the effect of different kinds 
and amounts of reinforcements on learning. Different experimental 
groups were given: (a) no knowledge 1 of results; (li) correct ans¬ 
wer after each response; (e) a flashing light after flu* correct, res¬ 
ponse; (d) one penny for each correct response; (e) a programme 
with response-blanks filled in in advance. No significant differences 
in learning were found among the groups. 

Smith and Moore (19(12) studied the. effectiveness of program¬ 
med instruction by machine, programmed textbook, plus a weekly 
seminar v. textbook plus weekly seminar. No significant differences 
in achievement related to teaching machine, programmed textbook 
or conventional text book were found, They also studied effective¬ 
ness of teaching machine programme, programmed textbook, and 
conventional textbook without supplementary dasswork. The 
machine group scored significantly higher than the conventional 
text group, both on immediate and delayed post-tests. 

It should be noted that, there are many other studios worth 
mentioning, Here some typical studies have been mentioned which 
have some relevance for situations in developing countries. 

Some Broad Generalizations 

Researches in the field of programmed learning have turned up 
some broad generalizations. These generalizations should not ho 
taken as final. Some of the important ones are given in the follow¬ 
ing paragraphs, 
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Learners of nil ages and stagpR in schools. colleges nml industry 
show favourable attitude toward programmed material. It should 
be noted, however, that over a period of time the element of novelty 
wears off and programmes are found boring, Aeeording to Leith 
(19G3) programmed learning, prepared and guided by well-inform¬ 
ed teachers, is a cheap, effective inode of instruction, tif which the 
possibilities have not been fully revealed. It has already shown it¬ 
self to he a helpful adjunct to other methods of teaching. Compari¬ 
sons between programmed material and traditional teaching often 
favour the programme, especially in terms of time. The results, how¬ 
ever, should not he regarded as conclusive because variables like 
novelty effect, personality involved, and time spent are not control¬ 
led. There are reasons to believe tlmt integrating different techni¬ 
ques is preferable to using only one. Smith and Smith (Itltili) con¬ 
cluded that simple teaching machines and programmed books ap¬ 
pear to be equally effective. According to them most, but not all, 
of the research on step sixe favours small slops over large. Much re¬ 
search is more relevant if discrete-step programmes are to be used' 
for initial presentation of the subject-matter, For short programme 
sequences, the order of frames can be randomized without affecting 
learning seriously. 

Linear and branching styles have proved to be equally effec¬ 
tive and have shown few significant differences. Remedial branch¬ 
ing seems to be more effective when it is based on self-evaluation as 
well as on error responses. 

Traditional text material proves to be as effective as or more 
effective than discrete programme frames in promoting learning 
(Smith and Smith, 1966). 

There is no conclusive evidence that errors as such are detri¬ 
mental to learning if they are corrected immediately and if the 
learner understands why ha was wrong. The easy programmes do 
not always promote the highest achievement scores. 

Covert and reading modes—not unexpectedly take less time, and 
are consequently, more efficient. It will he important to discover 
if overt responding is more efficient with the younger and less able 
pupil, and whether amount of previous knowledge is an important 
factor (Leith 1963). Shah’s findings reported in the book support 
Leith’s generalization with regard to effectiveness of covert response 
mode. 
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Whether self-pacing Is important where the ability rniigp of 
pupils is wide, and with larger programmes, lias still to be dotenniu- 
ed, but on the ussuiiiption that pupils are ready for the enur.se and 
that there is a low error rate, it seems possible to control the rate 
without lowering efficiency. 

There are, indications that far more significant phases of re¬ 
search in programmed instruction are under way. It is hoped that 
necessary modifications in the nature of programmed learning mate¬ 
rial would be made from time to time in the. light of further explora¬ 
tions. 


Rome Practical Issues 

Experimentation in the field of programmed learning has reveal¬ 
ed some. practical problems with referenee to the situation in India. 
Systematic research in programmed learning has just begun in India 
and certain difflo-ulties seem to be inevitable. 

Paucity of Programmes 

Programmes, good or bad, arc a scant commodity. The Centre 
of Advanced Study in Education at Barnda compiled a directory of 
programmes (printed and mimeographed) in the IAPL Newslrttcr. 
Teachers and researchers the country over began to ask for some 
of the programmes and expressed their willingness to pay. In 
about 99 per cent of the queries, the ansa or was that the pro¬ 
gramme (s) could not be spared as there, was only one copy with 
us. 

The situation is further aggravated by the fact that in certain 
subjects there are. very few programmes. A comparatively good 
number of programmes havt been prepared and even published in 
subjects like Mathematics aud Science. The Technical Teachers’ 
Training Institute, Madras, has published about 18 programmes on 
engineering subjects, These subjects, it is argued, lend themselves to 
programming batter perhaps be.cause they ate more, analysable con¬ 
ceptually and in terms of definable behaviours. In most of the 
research projects taken up in the late sixties the investigators had 
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to prepare the programmes before they cotild develop the experimen¬ 
tal designs. The, studies of Krishnanuirthy ami Kupadia could be 
mentioned here. These two investigators received training in pre¬ 
paring programmes and then prepared the programmes after they 
were registered for their doctoral work. In other words, they had 
to spend about an year before they eould collect the data. In such 
a situation, research in programmed learning seems to he quite 
time-consuming. 

The directory of the programmes also revealed that most of the 
programmes were prepared for the secondary school pupils. There 
were very few programmes for the lower primary, higher primary 
and college level students. Furthermore, there were very few pro¬ 
grammes in the subjects other than the school subjeets. The pro¬ 
grammes on units related to language teaching were very few. 

Quality of the Programmes 

The directory of programmes mentioned above included nil sorts 
of programmes including some which could hardly be called pro¬ 
grammes. It also included the programmes which were never tried 
out either at individual or field-testing stage. Some of them were 
tried out without subsequent correction and validation. It should 
be mentioned here that the practice of giving out the validation data 
along with the printed programme has not yet been traditionalized. 
A researcher or the consumer, therefore, has no way to judge the 
quality of a programme before he begins to use it. Generaliza¬ 
tions based on such a programme remain dubious and even mislead¬ 
ing at times. 

Cooperation from Schools 

Most of the data in the field are collected from the schools and 
the pupils are given the programmes. Schramm (1964) points ont 
that it is often very difficult to extrapolate from findings on short 
programmes to the conditions of classroom use. Programmes with 
more than a hundred frames present some problems and a researcher 
has to struggle hard to face them squarely. Let us take some main 
problems: 
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(a) In programmed learning tin* learners go at their own 
pact'. A programme which, on the average, requires an 
hour actually requires an hour anti u half so that the 
Blowest in the class could also complete the programme. 
In some cases it is found that the slow learners require 
almost double, the time required on the average. Tin; 
situation can well be imagined when a programme is long 
enough to take, more than three hours and when it re¬ 
quires to be completed in three to four sessions. 

(b) Programme administration needs to be followed by ad¬ 
ministration of the criterion test. Tn some eases it should 
be preceded by pre-tesling to ensure the required enter¬ 
ing behaviour. The researcher may also like to eolleet 
retention scores of the. subjects after a month or so. It 
is rather difficult to convince school administrators and 
teachers to part with so many clfiss periods. Sometimes 
they might not see any obvious advantage in allowing a 
research worker to take so much lime. 

(c) Some experimental designs require randomization pro¬ 
cedures for subjecting various groups of pupils to differ¬ 
ent experimental treatments. If the instructions are 
common for all the treatment groups they might be al¬ 
lowed to sit in the same. room. There arc some treat¬ 
ments which might require as many rooms as the num¬ 
ber of treatments. In sueh a situation the problem of 
accommodation takeH a very serious turn even if the prin¬ 
cipal is willing to cooperate. 

(d) For most of the pupils, learning the programmed way is a 
novel experience. They seem to enjoy learning the pro¬ 
grammed way when they take it seriously. All the same, 
there are situations when they do not take it seriously spe¬ 
cially when they know that it has nothing to do with their 
examination and the course. There are some attitudinal pro¬ 
blems also. For example, a programme on ‘Functioning 
of Our Heart’ is likely to be taken seriously by the ninth 
graders in Gujarat if the teacher has not taught the topic 
before the programme is given. If he has covered it, the 
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only alternative before the research worker is to admin¬ 
ister tin; same programme to the eighth graders and col¬ 
lect the data. It is found that our examination-minded 
pupils do not take a programme seriously in a situation 
like this. The researcher and, in most cases, the pro- 
grammer-cum-researclier gets frustrated if he fails to 
achieve the proverbial 90-90 criterion, 


Administrative Problems 

Preparing a programme is a time-consuming process. The pro¬ 
grammer might take days before frame-writing begins. Ho has to 
develop, after thorough thinking, the statements for entering beha¬ 
viour and terminal behaviour. He has also to develop the pre-test 
and the criterion test. He might like to develop these before frame- 
writing, He should prepare a scheme for task analysis. All these he 
has to do keeping in mind the specification of behaviour. He cannot 
afford to be verbose by using non-behavioural terms like ‘understand¬ 
ing’, ‘knowing’, ‘developing a concept’, ‘appreciating’, etc. ^The ter¬ 
minal behaviours listed by him are to be ‘achieved’ when the pro¬ 
gramme is administered and he just cannot be over-ambitious. At 
every step he is required to consult a subject-matter specialist who 
might not readily oblige him. 

After the first draft is ready the programmer goes for individual 
testing to be followed by redrafting of the frames whenever neces¬ 
sary. The field tryout and editing require a lot of time. All these 
steps if scrupulously followed take months before the programme 
could go to the press. 

The administrator takes some time before he could reconcile to 
the ‘gross’ delay. He is tempted to say, “why not prepare pro¬ 
grammes covering the entire syllabus of statistics at the B.Ed. level 
this year?” Production emphasis, sometimes, does not go hand in 
hand with research in programmed learning and the net result is 
frustration on the part of the researcher. Sometimes the ill-inform¬ 
ed administrators go to the length of toying with the idea of mass 
production of programmes without any concern whatsoever for 
quality. 
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Then there arc problems of cost. An individual research worker 
finds it difficult to take up a study in programmed learning unless 
there is financial support. The cost of printing might prevent him 
from selecting a bigger sample as lie 1ms to manage within the stipu¬ 
lated amount. Moreover the press people seem to be reluctant in 
accepting the manuscript full of vertical and horizontal rules on 
all the pages. Instead of saying no, they ask for higher rates of 
payment. The cost factor, sometimes, gets confounded with labour 
factor. This may lead the researcher to go for undue compromises 
with regard to sampling, experimental design and even quality of 
the programme. He might even feel tempted to advise his colleagues 
not to take up programmed learning as a field of research. 

The problems mentioned above should not dishearten a budding 
researcher who wishes to probe the field of research in this /irea. 
Many of the problems mentioned above would be solved when we 
have a large number of programmes on a wide range of subjects. 
A researcher in the field of programmed learning would not be neces¬ 
sarily required to develop a programme before he begins to research. 
He, then, would be able to collect the data on the programme (s) pre¬ 
pared by somebody else. 

Some Methodological Issues 

The practical issues discussed in the previous paragraphs give 
rise to the problems of methodology of research and experimental 
design. 


Time-consuming programmes coupled with tests restrict the size 
of samples selected for experimentation. Tests other than the crite¬ 
rion test are sometimes needed for controlling certain intervening 
variables like intelligence quotient, socio-economic status, scholastic 
achievement in the subject(s) concerned and the initial test score 
on the unit programmed, etc. Although it is quite conceivable that 
experimental research does not necessarily require a big sample; it 
does require adequate controls to maintain the experimental situ- 
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ation. Take for example, a research situation wherein five different 
forms of programmed learning material are taken to be the experi¬ 
mental treatments or say independent variables. Here there are three 
alternatives before a researcher: 

(i) He may select division or a school with more than one 
divisions and form the five groups of pupils by random 
selection for administration of the programme along with 
the test(s) in a bigger room. 

(ii) He may take more than a division in a school and go for 
as many replications as there are divisions in the school. 
This would neither require a bigger room nor would the 
normal divisions be disturbed. Such a practice would 
be more time-consuming. 

(iii) He may fake more than one school and go for as many 
replications as there are schools by utilizing bigger rooms 
to accommodate more than one divisions if necessary. The 
problem of school-to-sehool variance could be avoided 
only if he can manage to get a very big hall to accom¬ 
modate pupils from all the schools. 

Generalizability of the findings from researches in programmed 
learning remains questionable even after the problems of adequ¬ 
ate size of the sample and maintenance of experimental situations are 
solved in some way. Issues such as the following crop up before 
one can really generalize anything: 

(a) What is true for the urban schools may not be equally 
true for the rural schools. 

(b) Effectiveness of a particular experimental treatment may 
vary from stage to stage; primary, secondary and univer¬ 
sity. 

(c) What holds for a programme in Mathematics may not 
hold for that in English. 

(d) What holds for short programmes may not hold for long 
programmes. 

(e) What holds for a linear programme may not hold for a 
branching programme. 

(f) Within the same subject also, effectiveness of an experi¬ 
mental treatment may vary from unit to unit. Some 
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content areas in a subject may be information-based while 
some may call for conceptual understanding. 

Problems of sampling in the context of researches in program¬ 
med learning are twofold: 

(a) sampling of the subjects for experimentation; 

(b) sampling of the subject-matter (sample of behaviour). 

Both these aspects deserve to be carefully attended to before 

arriving at any conclusion. Findings of research in this field should, 
therefore, be accepted with due reservations. 

Null-Hypothesis 

Fisher (1951) made the point long ago that the null-hypothesiB 
can only be disproved; it cannot be proved. The problem of sampl¬ 
ing is closely linked up with acceptance or otherwise of the null-hypo¬ 
thesis. Schramm (1964) wrote, “The numerous experiments on pro¬ 
grammed instruction that do not succeed in disproving the null- 
hypothesis may, indeed, be proving that no significant difference 
exists, but the suspicion arises that in many cases the programmes 
are too short, the samples too small, the measuring instruments too 
dull, to pick up differences if they exist.” 

Leith (1963) feels that it is difficult to know in the case of 
many experiments, whether failure to reject the null-hypothesis 
occurs because there are, in fact, no differences; or because the pro¬ 
gramme is too short, the number of subjects too few, or the between- 
subjects variance too large. 

In the field of programmed learning a large number of studies 
report ‘no significant differences’ which gives us less information than 
a finding of a difference. In case of a difference, a researcher can 
know with statistical tools the likelihood that his finding is due to 
chance. When he reports no difference, he has 'no logically defen. 
sible basis’ as pointed out by Lumsdaine. In case of studies in 
programmed learning the likelihood of Type II errors seems to be 
much higher when a researcher accepts a null-hypothesis by mark¬ 
ing a difference not significant. 

Minimal Errors 

An error in the programmed learning situation implies a res- 
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ponsc not acceptable to a programmer. Error rate refers to 'the 
percentage of incorrect responses on an item, a set of items, or a 
whole programme.’ Markle (1964) has pointed out that, ‘spun- 
ously low error rates are too easily attained by adding irrelevant 
easy terms, testing with a pretrained population, removing terminal 
items, etc.' 

According to Skinner (1961), the programmer must ‘keep re¬ 
fining his programme until the point is reached at which the answer 
of the average child will almost always be right.’ The program¬ 
mers, specially the linear programmers, seem to toy with an idea 
of achieving the 90-90 criterion which requires that 90 per cent of 
the pupils should be correct on 90 per cent of the items. Carried to 
its logical extreme, one can say that, in general, the more a pro¬ 
gramme is revised to produce errorless learning, the longer it gets. 

Apart from theory, it is generally found that the. much-talked- 
about 90-90 criterion is hardly achieved in practice. Achievement on 
the criterion test followed by a programme administration depends 
on the effectiveness of the programme and the nature of the test. 
In programmed learning situation, the criterion test items are never 
subjected to item selection procedures in terms of difficulty values 
and discriminative indices. The programmer takes into account cur¬ 
ricular validity at the most. 

It is not difficult to prepare parallel forms of the criterion test 
with curricular validity kept intact but with varying difficulty 
levels. In such a situation, the criterion should be accepted with 
a pinch of salt and that too in spirit. It remains a worthy ideal 
to be achieved at least in Indian context. In developed countries 
like the tJ.S.A., such a criterion is mostly achievable even in a normal 
situation of the classroom. In India where about 50 per cent of 
pupils somehow get through, it is difficult, if not impossible, to 
achieve the criterion in actual practice. 

Implications Eon Further Research 1 

In spite of reservations expressed difficulties listed and limita¬ 
tions mentioned, the fact remains that programmed learning has come 
to stay. Our endeavour should be to make the best of it keeping 
in mind the financial, socio-eultural and educational implications foi 
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the developing countries. It is well to remember that wo have single¬ 
teacher schools, teacherless schools and even schools without pupils. 
Buch (1972) has s umm arised the anomalies in Indian education as 
under: 

1. Even though the number of schools increased, the goal of 
providing free and compulsory education to children in 
the age-group 6-14 receded further. 

2. More institutions for teacher preparation came up but 
the quality of teacher-training deteriorated. 

3. More money began to be spent for improving teacher pre¬ 
paration programmes but at the same time outdated prac¬ 
tice persisted. 

4. Modernization came to be discussed more and more and 
traditionalism continued to be practised all the same. 

5. Greater pressure was put on schools to be innovative and 
greater was the resistance shown by the colleges of educa¬ 
tion to change. 

Research in programmed learning could not prove worthwhile 
if these realities are ignored. In India the per capita expenditure 
on education and science is Rs. 16|- only. It seems reasonable, there¬ 
fore, to inquire into the factors related to (1) cost, and (2) priorities. 

Cost 

The following points could be considered while taking up pro¬ 
blems related to cost of producing a programme both money-wise 
and labour-wise. 

(a) Which response-mode lends itself better to minimum 
printing cost due to less number of pages required? 

(b) Which size of programmed book is best suited to more 
coverage of the matter on a page. This might have some¬ 
thing to do with a pattern of presentation—horizontal or 
vertical? 

(c) Which size of the book results in cost reduction? 1 

(d) What are the financial implications of using a separate 
answersheet for a programme? 

‘Miss G. Kapadia has prepared a programme on 'Heart'. The cost was 
reduced to almost 70 per cent because o£ proper selection oE sire. The 
advice came from the printer and not from th<* research?!. 
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(e) What about the relative durability of a programme print¬ 
ed on varying quality of paper? 

(f) How many pupils of a particular age-group can use a 
programme with separate answersheet, before it gets to 
be rubbish? 

(g) How could the cost of a programmed text be reduced by 
printing a large number of copies? 

(h) What could be the optimum price for maximum sale for 
* a given programme? 

(i) Grant-in-aid provisions for purchase of instructional 
material such as programmed texts. 

(j) Implications (financial as well as educational) for a pri¬ 
vate publisher coming out with programmes on a wide 
range of units from school subjects. 

(k) Man-hours or man-days required to plan, prepare, try¬ 
out, edit and finding a programme of a given size. 

(l) Which form or style of programming require less labour 
(linear, branching or hybrid, branier style) ? 

(m) Financial implications for programmes published in Eng¬ 
lish, Hindi and regional languages (sales are affected by 
clientele). 

(n) Which strategy of work is labour-saving: 

— one person doing everything; 

— a team of persons doing specific jobs; 

— an expert assisted by hired personnel; 

— a team of experts ? 

(o) Whether semi-programmed textbooks could be prepared 
in less time and with less money. 

(p) Whether we could save labour and money by adapting 
the programmes published abroad. What are the implica¬ 
tions (copyright, etc.) of adapting such programmes? 

It should be noted that efforts to reduce the cost of production 
of programmes would go a long way in increasing its use. Knight 
rightly points out that it is not enough to show that a programme 
teaches; it must also do so efficiently. While thinking about cost 
of a programme, one must take into consideration the pupils’ time 
and labour also, It is good to ask; could we reduce the size of a pro- 
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gramme -without loss of effectiveness? “Several experiments have 
shown that programmes may be shortened without loss of effective¬ 
ness (Hawkins, 1970). 

Our attempts, therefore, should be directed toward making a 
programme as less expensive as possible and at the same time as 
efficient and effective as possible. 


Priorities 

Scant resources call for a careful consideration of priorities. 
The financial inputs must bring maximum dividends in the form of 
improved quality of education. "While deciding the content areas 
to be progr amme d one should not go ahead on ad hoc basis. Priori¬ 
ties should be assigned on the basis of research in the areas like the 
following: 

(a) large size of clientele; 

(b) content areas which axe generally found difficult by the 
pupils; 

(c) content areas which are generally found difficult to teach; 

(d) basic conceptual understandings; 

(e) subject areas for which there are no good teachers avail¬ 
able. 

Perspective planning in production of programmes at the 
national level could he done with the following points in view: 

(a) Programmes on the basic concepts could be produced at 
national level and regional translations and adaptations 
may follow (like the publications of the Children’s Book 
Trust, New Delhi). 

(b) Foreign progra mm es may be adapted and translated on 
the basis of local tryouts. 

' (c) Experts could he commissioned to prepare programmes 
which are in demand. 

Decision-making for assigning priority should be supported by 
systematic research at all levels. "While discussing the implications 
for further researoh, the resources of the developing countries were 
kept in view. One cannot, however, ignore the fact that researches 
in programmed learning form a part of the ever-expanding field of 


97 



ttrblAN EM}cA.l'lOttAti REVIEW 

Volume 8, Number 1, January 1973 


learning. Researchers in programmed learning should continue to 
gain from growing theorizations in the field of learning. 

The possibilities of programmed learning material have not been 
fully revealed. All the same it has proved to be an effective adjunct 
to other methods of teaching, It is for researchers to prove that 
this is not all. We have miles to go before our teachers begin to 
use programmes in their day-to-day teaching. In the U.S.A., while 
less than 5 per cent, of schools used programmed learning in 1961, 
by the Autumn of 1962 33 per cent, were estimated to be making 
use of these methods. In India, a programme has still remained a 
rare commodity to be exhibited on occasions. Nailt (1969) seems 
to be correct when he says: 

What India needs today is a large number o£ programmes, either 
prepared or adapted, in different school subjects. The best strategy 
to sell the idea would be to give the teacher an opportunity to use 
programmes in the classroom. 

In a developing country like India much could be achieved with 
the existing resources if an attempt is made to produce programmes 
with minimum cost and maximum effectiveness. Research in the 
field would he justified only if it purports to strengthen such an 
attempt. 
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A Study of Teacher Classroom 
Behaviour Across Curricular 
Spectrum* 


U. R. Santhanam 
M. B. Buck 


A scientific study of teachers classroom 
behaviour is very significant for the under¬ 
standing of pupil learning and attitudes. Re¬ 
search Uniting some aspects of teacher beha¬ 
viour with some factors antecedent to teach¬ 
ing constitutes presage-process research. Stu¬ 
dies linking specific dimensions of teacher class¬ 
room behaviour with curricular variables are 
not very ma/rvy. This is, however, one of the 
important areas requiring deep probe. Whether 
teacher behaviour does or does not significant' 
ly differ as between different school subjects 
is crucial to the formulation of a theory of 
teaching. 

The present study seeks to study two tea ■ 
cher behaviour dimensions of indirect influ¬ 
ence (I/D and i/d), analysing the classroom 
verbal interaction in the six school subjects— 
namely, Tamil, English , Mathematics, History, 
Geography and Science, Based on a random 
sample of 32 teachers of primary and upper 

1 

•Based on the Ph,D work of MR. Santhanam under the guidance of Dr. 

M,B, Buch. 
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primary schools in the city of Madras, the study 
has used Flanders’ ten-category system of class¬ 
room observation. The hypothesis sought to be 
verified is—“Teachers differ in their influence 
patterns when the subject taught by them is al¬ 
tered.” Techniques of Analysis of Variance 
and Student’s l t’ test were used. 

Teacher behaviour differs , on the whole , 
among the six different subjects as regards both 
1/D md i/d concepts. 


With the growing realization of the significance to pupil learn¬ 
ing and attitudes, of the classroom social-emotional climate gene¬ 
rated hy teacher-pupil interaction the study of teacher verbal be¬ 
haviour, the prime causal factor of the climate, has attracted the 
attention of theorists and researchers alike. In the context of efforts 
at developing some valid theory of teaching which at present is 
conspicuous hy its absence, the behavioural enquiry acquires added 
significance. 

One of the significant areas of research in this realm is what 
might he called ‘presage-process’ research. Research linking pre¬ 
sage to process variables concerns itself with comparing some as¬ 
pect (s) of the teaching process with some that existed before the 
teaching process started. Efforts in this direction can be perceiv¬ 
ed from two angles: (i) those studies which discuss relationships 
between teacher traitB like, for example, teacher personality or tea¬ 
cher perception measures and some process variables of teaching 
behaviour, and (ii) those studies involving some kind of training 
experience of pre-service or in-service teachers and process variables. 

. Exploratory attempts in this direction have been carried out, 
inter alia, towards identifying certain presage factors responsible 
for significantly affecting the process factor—viz., teacher verbal 
behaviour and studying the nature and extent of association bet¬ 
ween them, • 
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The works of Davies (1961), Ringness and others (1964), Willc 
and Edson (1963), Simon (1966) and Smith (1965) are of pioneer¬ 
ing nature with respect to the first kind of studies while those by 
Gage (1963), Bowers and Soar (1961), Soar (1966), Flanders and 
others (1963) and particularly the study by Allen and others (1966) 
shed useful light on the relationships of the second type. 

Buch and Santlianam (1971) exploring the role of the sex of 
the teacher as a factor of teacher classroom behaviour found that 
male and female teachers differ significantly in respect of: (i) their j 
capacity to generate student talk, (ii) their questioning ratio, and ! 
(iii) their content emphasis, Their study, based on the teaching ! 
of science, revealed that male teachers exhibit more content emphasis | 
while their female counterparts demonstrate more capacity to gene- ' 
rate student talk and to put more questions. 

Concluding their review of research in the area of presage-pro¬ 
cess variables Flanders and Simon (1969) say that progress in this 
area is beset with a difficulty—the difficulty of relating teacher traits 
to performance variables. The heartening side of the picture is stated 
to be the promise held by some training experiences in terms of a 
foundation upon which new and more effective pre-service and in- 
service programmes like ‘micro-teaching’ can be built. They may 
also include simulating teacher- j pupil interaction, quasi-simulated 
micro-teaching programmes and so on. There is, therefore, reason 
for optimism, they say. 

Among the reported ventures are also those seeking to link 
teacher classroom behaviour with the curricular subject taught. 
Buch and Santhanam (1970 a,b) studied the predominant patterns 
of classroom behaviour of teachers teaching English while the same 
authors (1972) studied teacher’s initiation-response balance in dif¬ 
ferent subject matter areas. 

Also, there are some reported studies which sought to adminis¬ 
ter in-service and pro-service programmes involving the use of inter¬ 
action analysis technique with the objective of modifying teacher 
behaviour. The work of Flanders (1963, 1964), Storlie (1967), 
Moskovitz (1967), Zahn (1967), Kirk, (1967), Hough and Anudon 
(1967), Furst (1967), Hough and Richard (1967), Lohman et al, 
(1967), Hough-. (1967) and Zahorik (1968) provide evidence to 
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support the thesis that training in interaction analysis has a decisive 
effect on the modification of teacher behaviour. 

The ultimate need for developing strategies of effective teach¬ 
ing is highlighted by the work of Santhanam (1971) who sought 
to develop some means of augmenting ‘creative inquiry 5 in the class¬ 
room. 

Studies of the presage-process type linking variables relating 
to the teacher and some criteria of teacher classroom behaviour have 
been markedly few since the studies of this type mostly sought 
only to link, as said earlier, some kinds of training experience on 
the part of teachers and process variables. The few studies that 
attempted to explore some non-personality variables relating to tea¬ 
chers like their bio-factors were pursued with reference to differ¬ 
ent criteria of teacher effectiveness. 

Commonwealth Secretariat, in its Research Register (1972), re¬ 
ports a group of integrated studies in the area of classroom inter¬ 
action analysis and teacher behaviour as being pursued at the Cen¬ 
tre of Advanced Study in Education, Faculty of Education and 
Psychology, M.S. University of Baroda* 

A study reported by Buch and Santhanam (1970) highlight¬ 
ed the existence of significant variance across six school subjects. 
The study, however, was directed towards probing the English-Sci- 
ence pair and came across no statistical evidence to conclude that 
teacher behaviour significantly differs as between these two curri¬ 
cular subjects. i : '' 

Considering the immense significance of behavioural investiga¬ 
tions in this vital area and taking into account the highly inade¬ 
quate attempts made it is felt that the problem should be tackled 
in a more concerted and sustained manner to yield more consistent 
and reliable data regarding significant relationships. 

The curricular material to be taught to the students is presum¬ 
ably an important variable in the framework. Whether a teacher 
is found to exhibit different types of behaviour in the classroom 
while teaching different subjects is potentially significant for evolv¬ 
ing a theory of teaching. The present study is one such attempt 
.to fathom teacher verbal behaviour while teaching different sohool 


•The present study itself is a part of the group of studies cited. 
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(subjects. Tie subjects covered are Tamil, English, Mathematics, 
History, Geography and Science. 


Bationale 

Pupils generally find the study of English difficult and show 
relatively poorer performance in English than in Tamil (the re¬ 
gional language in Madras). To some pupils while History and 
Geography are relatively difficult to yet others Science and Mathe¬ 
matics are the Achilles’ Heel. Could it be because of the varying 
teacher influence patterns in different subject areas ? Do different 
subject areas affect the teacher behaviour patterns in differnt ways i 
Answers to these questions are bound to be useful. 

Whatever the subject, if instruction is imparted in a democra¬ 
tic manner the indirect influence exerted by the teacher is believed 
to contribute to better learning If this were to be so, the results 
of investigations into the patterns of teacher behaviour in different 
school subjects might, perhaps, indicate the areas of pronounced 
‘directness’ or ‘indirectness’. Remedial measures might help a 
large number of pupils. 


Scope 

The study seeks to investigate the patterns of teacher behaviour 
by means of observing, recording, quantifying and analyzing teach¬ 
ing-learning process of interaction in the classroom. 

Two measures of teacher indirect influence serve as the crite¬ 
rion .variables while the subject taught is the independent variable. 
The study has been conducted on a random sample of teachers from 
.primary and upper primary schools in Madras. The study being 
concerned with only the verbal interchange between the teacher and 
the pupils as also that amongst the students themselves, the non¬ 
verbal communication in the classroom is outside the purview of the 
study. The interaction process analysis relates to the affective do¬ 
main of the teaching-learning process and not its cognitive or psy- 
•cbo-motor aspects, 
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Hypothesis 

Since earlier research in this area is scanty, formulation of a 
hypothesis has to depend upon general observation and careful 
judgment. The hypothesis set up for verification is as follows— 
"Teachers differ in their influence patterns, 
when the subject taught by them is altered.” 

The non-committal nature of the hypothesis is dictated by al¬ 
most a complete lack of research evidence pointing to any possible 
relationships in this regard. Flanders (1967), while reporting the 
finding that Mathematics and Science are associated with higher 
proportion of direct influence sounds a note of scepticism and warns 
us against drawing generalizations based on this finding. Hence, 
due to the patently exploratory nature of investigation a non-com¬ 
mittal, but nonetheless potentially significant, hypothesis is formulat¬ 
ed. Once the hypothesis of dissimilar effect of the different subjects 
on teacher influence is verified the nature of the dissimilar effects 
could then be investigated. 


The Tool 

Flanders’ ten-category system of classroom interaction observa¬ 
tion is used for the study. The tool, designed to measure only the 
verbal communication in the classroom, is made up of, chiefly, three 
major components—teacher talk, student talk, and silence. Fur¬ 
ther sub-division of teacher talk into ‘direct’ and ‘indirect’ parts 
and of student talk into ‘responsive’ and ‘self-initiated’ parts 
points to the possible crucial dimensions of the classroom inter¬ 
action. 

The chief purpose of observation of classroom teaching-learn¬ 
ing interaction process, using Flanders’ device is to identify the 
patterns of teacher behaviour in terms of ‘indirect’ and ‘direct’ 
concepts. 


The Sample 

A total of 32 teachers (16 males and 16 females) were observed 
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twice for spells of 30 minutes each in respect of all the six 
subjects. In other words, a sample of one hour’s tpacher behaviour 
was collected for every teacher in every subject. All the teachers 
taught their respective classes all the six subjects since mostly there 
is what is called the ‘class teacher system’ obtaining at the elemen¬ 
tary level in Madras. Such a system incidentally facilitates ‘inter¬ 
subject’ comparisons keeping the ‘teacher’ and the ‘class’ variables 
under control because they remain unaltered. 

Of the 32 teachers, 16 belong to Corporation schools and the 
other 16 to private schools, in the city of Madras, all the teachers 
being selected randomly. 


Method of Observation, Observer Training 
and Scheme of Observations 

The method of observation has been in accordance with that 
specified by Flanders (1966). One of tile chief characteristics of 
the system is the rhythm of making one observation for every three 
seconds, to be developed by the observer. The observer, in this 
case, was reliably trained for observations. The inter-observer re¬ 
liability was found, during training spells, to be consistently above 
0.85. 

The scheme of observations chalked out was such that the tea¬ 
chers were slated for the second observation when they continued 
further the same unit taught during the first observation. The 
second observation episode was in content the continuation of the 
first one. 


The I/D and i/d* measures of teacher indirect behaviour in 
the six subjects would be treated through the techniques of Analysis 
of Variance and Student’s ‘t’ test. 

*I/D ratio is found by dividing the sum of columns one to four by the 
sum of columns one to seven (in the matrix). 

i/d ratio is found by dividing the sum of columns one to three by 
the sum of columns one to three, six and seven (in the matrix). 
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Analysis of Data anil 
Discussion of Results 

Since the 32 teachers in the sample have been observed in res¬ 
pect of each one of the six subjects there are six I/D ratios emerg¬ 
ing for each teacher for the six different subjects. The two observa¬ 
tion spells had been earlier added to yield one hour’s data for each 
teacher in each subject. 

Analysis of Variance—two way was applied to the data and the 
results are reported in Table I. 

* 

TABLE I 

Summary of analysis of variance —IID's 


Source- of variation 

SS 

if 

MSS 

F-Ratio 

Between subjects 

0.2714 

5 

0.06428 

*9.07002 

Between teachers 

2.10000 

31 

0.07000 

♦11.81006 

Within groups 

0.92804 

166 

0.00508 



♦Significant at .01 level. 


The significant ‘F’ ratios as regards both ‘Between Subjects’ 
and ‘Between Teachers’ indicate that the differences in both the 
cases are statistically significant at the level of confidence indicated. 
The implications are that teachers differ significantly in terms of 
the criterion behaviour (I/D) not only among themselves but also 
across the different subjects. In other words, teacher behaviour 
differs significantly when the teacher shifts from one subject to 
another, on the whole. 

Towards testing the hypothesis set up in this regard, these find- 
! ings may be restated that teacherB differ • significantly in their 
behaviour patterns, in terms of I/D ratio, as 1 between the different 
subjects. The hypothesis is thus sustained. 

The verdict of significance awarded by Analysis of Variance 
justifies and calls for the application of Student’s ‘t’ technique for 
further analysis. Hence, attempt is made to identify the pairs of 
significantly different subjects from among the six subjects, 
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The six subjects yield fifteen possible pairs. Student’s ‘t’ (re¬ 
lated sample—Difference Method) has been applied to the I/D ratios 
of the 32 teachers in respect of every one of the fifteen pairs. The 
results of the ‘t’ test are reported in Table II. 

TABLE! n 

Summary of tests — IjD's 


Subject pair 

Mean M 

SD 

D 


•f 

Tamil—English 

.06 

.11 

.01944 

3.08641* 

Tamil—Mathematics 

.06 

.11 

.01944 

3.08641* 

Tamil—History 

.04 

.08 

.01414 

2.82885* 

Tamil —Geography 

.02 

.08 

.01414 

1.41442** 

Tamil—Soience 

.02 

.09 

.0150 

1.26786** 

English—Matheni atics 

0 

.. 

.. 

.. 

English—History 

.10 

.12 

.02121 

4.71476* 

English—Geography 

.08 

.13 

.02298 

3.48128* 

English—Soience 

.04 

.11 

.01944 

2.05701+ 

Mathematics—History 

.10 

.12 

.02121 

4.17475* 

Mathematio s—Geography 

.08 

.11 

.01944 

4.11622* . 

Mathematics—Science 

•06 

.12 

.02121 

2.367371 

History—Geography 

.02 

.03 

.0063 

3.77368* 

Histo ry— Science 

.06 

.1 

.01767 

3.3B658* 

Geography— Scienoe 

.04 

.09 

.0159 

2.51572f 


* Significant at .01 level. 
**Not significant 
^Significant at .06 level. 


The individual *t’ tests carried out in respect of the 15 subject 
pairs yield as many as twelve significant ‘t’ ratios. The three pairs 
where ‘t’ ratios are not found significant are Tamil-Geography, 
Tamil-Science and English-Mathematics. Of the twelve significant 
‘t’ ratios, nine are significant at .01 level and the concerned pairs 
are Tamil-English, Tamil-Mathematics, Tamil-History, English-His- 
tory, English-Geography, Mathematics-History, Mathematics-Geo¬ 
graphy, History-Geography and History-Science. Three ‘t’ ratios 
are' significant at .05 level and the concerned pairs are English- 
Scienoe, Mathematics-Science and Geography-Science. 
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For a clearer identification of the subject pairs of significant 
difference, a summary is given in Table III. Under each subject 
in its column are given the subjects with which it makes ‘signifi¬ 
cantly different’ pair. 


TABLEm 

Summary of significantly different subject pairs — I/D's 


Tamil 

English Mathematics 

History 

Geography 

Science 

English 

Tamil 

Tamil 

Tamil 

English 

English 

Mathematics 

History 

History 

English 

Mathematics Mathematios 

History 

Geography 

Geography 

Mathematics History 

History 


Scienoe 

Scienoe 

Geography 

Soienoe 

Soienoe 

Geography 


The self-explanatory summary clearly and separately .identifies 
in respect of each subject the significantly different partners there¬ 
to. Noteworthy is the fact that History makes a significantly differ¬ 
ent subject with every other possible subject. It means that tea¬ 
chers differ in their behaviour patterns, in terms of I/D’s, when they 
change from History on to any other of the remaining five subjects. 

In a similar manner Analysis of Variance has been applied to 
the data of i/d’s which are measures of teacher indirect behaviour 
of purely social-emotional nature of the 32 teachers in all the six 
subjects and the results are summarised in Table IV. 


TABLE IV 

Summary of analysis of variance—ild's 


Source of Variation 

88 

df 

MBS 

E-Ratio 

Between Subjects 

0.27807 

S 

0.05661 

4.00369* 

Between Teachers 

3.82624 

31 

0.12665 

9.11807* 

■Within Groups 

2.16363 

166 

0.01389 



’Significant at .01 level. 


The significant ‘F’ ratios as regards both ‘Between Subjects’ 
and ‘Between Teachers’ indicate that the difference in both the 
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eases are statistically significant at the level of confidence indicated 
Jh* implications are that the teachers differ significantly in terms 
of the criterion behaviour. (i/d) not only among themselves but 
also across the different subjects. In other words, teacher behaviour 
(i/d) differs significantly when the teacher shifts from one subject 
to another, on the whole. 

By way of testing the hypothesis set up in this regard, these 
findings may be restated that teachers differ signifi c a ntly in their 
behaviour patterns in terms of i/d, as between different subjects 
The hypothesis is thus sustained. 

^The verdict of significance awarded by Analysis of Variance 
justifies and calls for the application of ‘t’ technique for further 
analysis. Hence, attempt is made to identify the particular pairs 
of significantly different subjects from among the six subjects. 

Student’s y (related sample—Difference Method) has been 
applied to the i/d ratios of the 32 teachers in respect of every one 
of fte^fifteen possible pairs. The results of ‘t’ test are given in 


TABLE V 

Summary of 4 t ’ tests—ild’s 
Subject pair Mean SD 


Tamil—English 
Tamil—Mathematics 
Tamil—B istory 
Tamil—Geograph y 
Tamil—Science 
English—Mathematics 
English—Histoi’y 
English—Geography 
English—Scienc e 
Mathematics—History 
Mathematics—Geography 
Mathematics-Sci once 
History—Geograph y 
History—Soienoo 
Geography—Scienoe 


.024 

.168 

.086 

.15 

.01 

.10 

.06 

.19 

.01 

.17 

.10 

.10 

.01 

.16 

.07 

.15 

.01 

.16 

.09 

.19 

.02 

.17 

.08 

.18 

.06 

.15 

.01 

.13 

.08 

.17 


.02702 .85969** 

.02851 3.20853* 

.02328 .3538 

.03358 1.48898** 

.03005 .33277** 

.03358 2.97706* 

.02851 .37721** 

.02051 2.64061 + 

.02828 .3538** 

.03358 2.08010+ 

.03005 .60656** 

.03181 2.51403+ 

.02061 1.88808** 

.02298 .48510** 

.03006 2. 68222 > i 


♦Significant at .01 level. 
**Not significant 
tSignifioant at .05 level 
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The individual ‘t’ tests carried out on the 15 possible pairs 
yield only six significant ‘t’ ratios. In the case o£ two pairs the 
't' ratios turn out to be significant at .01 level of confidence and 
the pairs are Tamil-Mathematics and English-Mathematics. In 
other words, the patterns of teacher behaviour (i/d) differ signifi¬ 
cantly at the level of confidence indicated when the'teachers move 
from Mathematics onto Tamil and English. The ‘t’ ratios in the 
case of four other subject pairs indicate that they are significantly 
different at .05 level of confidence. The concerned pairs are Ing- 
lish-Geography, Mathematics-History, Mathematics-Science and Geo- 
graphy-Science. 

The remaining nine non-significant ‘t’ ratios signify that there 
is no statistical evidence to conclude that teachers differ in their 
behaviour (i/d) patterns when they change from one to another 
subject among the pairs concerned. 


Conclusion. 

The above findings boil down to the following conclusions: 

Teacher differ significantly in their behaviour patterns (both 
I/D and i/d) when the subject taught by them is altered, in respect 
of the following subject pairs. 

(i) Tamil-Mathematicg (iv) Mathematics-Science 

(ii) English-Geography (v) History-Geography 

(iii) Mathematics-History (vi) Geography-Science. 

Teachers differ significantly in their behaviour patterns (in terms 
of only I/D) when the subject taught by them is altered in res¬ 
pect of the following subject pairs. 

(i) Tamil-English (iv) English-Science 

(ii) Tamil-History (v) Mathematics-Geography 

(iii) English-History (vi) History-Science. 

Teachers differ significantly in their behaviour patterns (in 
terns of only i/d) when the subject taught by them is altered in 
respect of the following subject pair only. 



TEACHER CLASSROOM BEHAVIOUR Atf» 
, CURRICULAR VARIABLES 


English-Mathematics. 

The aim of research on teacher behaviour should help an edu¬ 
cator to devise ways and means of modifying teacher behaviour. 
If this is to be achieved it is necessary that inquiries are undertalcen 
about the correlates of teacher behaviour. Recent thi n king further 
points to the need for more sustained research on the climates pre¬ 
vailing in the school, teachers’ and principals’ role perceptions, etc. 
This latter category of variables can be considered as institutional 
variables. 

Further attempts in this direction, it is felt, should be not only 
towards seeking more evidence on the results reported but also to¬ 
wards studying the deeper relationships involving instructional ob¬ 
jectives and teacher behaviour variables, Btretching across the sub¬ 
ject spectrum. Perhaps, more useful light may be shed in such 
research. 
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Stabilization of Abilities during 
Adolescence—I 

■ (A Cross-Sectional Study) 


Atmananda Sharma * 


. This is the first part of the report of a 
study conductpd on 2628 Delhi school children 
from 5 schools, reading in classes eight, nine, 
ten and eleven belonging to all courses, human¬ 
ities, science and commerce, representing a wide 
range of parental occupations and socio-econo¬ 
mic levels. Tests of verbal deductive reason¬ 
ing, numerical ability, spatial clerical speed 
and accuracy and mechanical ability 
were administered. The growth curves or bet¬ 
ter age progress curves for the six abilities 
showed different characteristics. In the first 
two, there was similarity with brighter groups 
starting at a higher level but growing at a 
slower rate. The growth curves for numerical, 
clerical and mechanical had almost similar cha¬ 
racteristics. Bates of growth of pupils of dif¬ 
ferent degrees of brightness was almost equal 
and, therefore, the differences observed in the 
beginning at the eighth grade were maintained 
throughout the three-yew period. The growth 

•The author was assisted by Shrimati Shakuntala Bhatia, M.S. Savita and 
P.G. Bansal in the collection and scoring of the data. K.P Garg was main¬ 
ly responsible for the analysis of the data. Shib K Mitra, Perin H. Mehta, 
Harold Webster and the members of the departmental committee offered 
advice and comments. 
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curves of spatial ability indicated that brighter 
groups not only began at a higher level but 
grew at a faster rate so that the differences bet¬ 
ween brightest and dullest had “increased by ele¬ 
venth grade. Indications given by the growth 
evirve for the modal age group arc slightly 
different. 


A knowledge of psychological development and change through¬ 
out the life span in relation to the rapidly changing social, econo mi c 
and cultural environment can contribute in a very practical way to 
better human development. It may help a person in seeking more 
adequate self-understanding and in meeting present and future pro¬ 
blems; it may help a student of psychology to see various phases and 
specialities of psychology in long developmental perspective; it may 
help the counsellor and psychologist to identify the emotionally dis¬ 
turbed or mentally ill by appreciating the significance of deviation 
from the usual patterns of development; it may help the psychiatrist 
in his preparation to meet the needs of a sick child knowing tliat a 
siek child may regress to an earlier stage of development, it may help 
a teacher in nuturing and guiding the development of masses of 
varied potentialities into whole and unique personalities and it may 

help an educational planner to provide a psychological basis of edu¬ 
cation. 

In our school system, at one point or another, pupils are called 
upon to choose among several different curricula. While it is true, 
of course, that these are educational choices, they are also vocational- 
for different curricula lead to different kinds of occupations. They 
lay the foundations of personal and social adjustments too. 

How ready are these pupils, on entering higher secondary 
school to make such choices? Are their aptitudes, interests, and 
personality traits sufficiently developed and stabilised? Are 
strengths and weaknesses in abilities relatively permanent? Have 
they reached a stage of development at which they can know them- 
seves well enough to make such decisions? This investigation'seeks 
to answer the question of stabilisation of abilities and their patterns 
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in the adolescent period of higher secondary school children even 
while recognising that the answers provided at this time can be 
only tentative, 


Abilities : Nature and Development 

Nature : Competence in any area whether it be solving a prac¬ 
tical problem, whether it be of accurate information in one’s specific 
field of knowledge depends upon interest in the activity and needed 
skills and information, but more than these is needed the potential 
ability to acquire a satisfactory degree of competence. 

Man has been aware of and has directed his attempts towards 
understanding and analysing this potential ability, called intelligence, 
from time immemorial. However, there has been a great deal of con¬ 
troversy over its more precise definition. No one set of words is uni¬ 
versally accepted to define the concept of intelligence nor is there 
complete accord among those who have investigated its nature and 
structure. The most controversial-issues in the words of Vernon 
(1960) are two: firstly, “Is intelligence a unitary faculty of the 
mind? Are human diverse cognitive capacities—perceiving, think¬ 
ing, imagining, learning, recalling together with special abilities along 
different lines—all functions of this intelligence or are they relatively 
or completely independent? Secondly, is intelligence inborn or in¬ 
nate, inherited from our ancestors, and therefore, constant through¬ 
out life (apart from its natural growth during childhood and even¬ 
tual decline with senescence) j or is it partly or even wholly depen¬ 
dent on upbringing and education? 

Although upto this date there is no single definition of intel¬ 
ligence which is acceptable to the majority of psychologists and 
which might provide a sound basis for constructing intelligence 
tests yet the areas of agreement are .greater to-day than those of 
disagreement. The reason is that the psychological knowledge of 
intelligence is based on, and limited to the mathematical and statis¬ 
tical analysis of quantitative data derived from so-called intelligence 
tests. 

In United Kingdom, during 1900-30, Spearman (1927) showed 
that neither the monarchic (a single capacity of general intelligence) 
hot the oligarchic (a number of separate powers or facilities) theo* 
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ries of mind could explain observable facts. He advocated the 
‘two factor’ theory which could explain the tendency for all abili¬ 
ties to overlap to some extent and yet to show considerable uneven¬ 
ness. All intellectual activity is dependent primarily upon and is 
an expression of general factor ‘g’ common to all mental activity 
And each mental activity has its own specific factor 

In the United States, leading factor analysists such as Hol- 
zinger, Thurstone, Gilford and their students have identified group 
factors that have been interpreted as differential abilities. Thur¬ 
stone (1938) found nine psychologically interpretable factors that 
he referred to as primary mental abilities; the wUrd ’primary’ 
indicating first found rather than an ’ultimate’ or final set of group 
factors. Making use of the factor analytic model of Thurstone, 
Guilford (1947) in the psychological research units of the U.S. Army 
Air Force during World War II not only found several psychologi¬ 
cally interprelable factors that had not appeared in other investiga¬ 
tions, but also demonstrated through analysing the pass-fail training 
criterion along with the tests of various other batteries that different 
types of ability were associated with success in such air crew posi¬ 
tions as those of navigator, fighter pilot and bombardier. Thus the 
development of differential ability tests provided a way to deter¬ 
mine a particular combination of abilities that are important in cer¬ 
tain jobs, or in given academic subjects and once such combinations 
are located corresponding tests that yield relatively pure measures 
of these abilities can be constructed. 

However, it is impossible to specify the number of distinct abili¬ 
ties that may exist in view of problem of definition, the presence of 
varying criteria for achieving psychologically meaningful interpreta¬ 
tions in factor analytic procedure and the probable interactions that 
arise in certain combinations of abilities, French (1951) presented 
a list of what appeared to be about 50 factors, of which 30 or 40 
could he viewed as representing different abilities. 

Extensive research indicates that a certain minimum number 
of abilities have been established well enough to be listed: (a) ver¬ 
bal comprehension, (b) numerical ability, (c) reasoning, (d) per¬ 
ceptual speed, (c) spatial orientation, (f) spatial visualisation, 
(g) word fluency; and that these abilities develop and stabilise dur¬ 
ing twenties. 
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Mental Development 

Mental growth is usually studied by plotting the scores of ‘gene¬ 
ral intelligence’ (as measured on such current intelligence tests as 
the Stanford Binet, "Wcchsler Scales, Army Alpha, and many others 
that are designed to sample wide spectrum of abilities) against age, A 
life span curve based on scores from these tests shows very rapid 
growth in infancy, rapid but somewhat more moderate growth 
throughout childhood, slowing during the late teens to the early twen¬ 
ties. After this the direction of the curve varies with the tests used 
and the populations tested. Although this curve of intelligence may 
be looked on as a general pattern of mental growth, it is not built 
from a simple unitary function that augments by mere accretions. 
As in development generally, mental growth is a function of an organ¬ 
ism in the process of differentiation and organisation, both structural 
and functional, which occur as the organismintoracts with its environ¬ 
ment. At first growth and differentiation are rapid, and conse¬ 
quently the nature and composition of mental functions change 
continuously and rapidly during infancy. They become fairly 
stable in their nature but continue to grow steadily throughout child¬ 
hood, then change gradually in adulthood, usually with an accelerated 
differential decline in senescence. In other words, when growth 
changes are most rapid, we are also more likely to find rapid shifts 
in the nature and relative contributions of the component mental 
processes. 

Mental Development in Infancy and Early Childhood: The 
earliest behaviour development cannot be characterised as mental 
(Bayley, 1951). During the first four to'five months it is pre¬ 
dominantly sensoryneuro-motar (Gesell, 1954 & Pratt, 1954). Be¬ 
tween twelve and eighteen months, generally the child begins to use 
language meaningfully and to develop an understanding of meanings 
of words as well as of gestures, facial expressions and the like. This 
is regarded as the beginning of mental or intellectual functioning. 
The correlations of intelligence test scores at two years with scores 
at later stages remain significantly positive, approximately of the 
order of .50. By six years of age the test scores become fairly 
predictive of the general level of intellectual performance expected 
of an individual. The correlation between Stanford-Binet I. Q’s at 
six years and at 12 to 18 years are generally of the order of .80. 
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Mental Organisation in Childhood and Adolescence : During 
childhood and adolescence the different mental abilities appear gradu¬ 
ally to become more and more independent -with increasing age. The 
general factor accounts for a distinctly smaller proportion of the 
total amount of individual variation while group factors play an in¬ 
creasingly predominant part. It seems probable that maturation has 
much to do with the differentiating process, but increasing experience 
and diverging interests must also contribute heavily. There is biologi¬ 
cal and neurological evidence to support the view but satistical evi¬ 
dence appears to be the largest and most useful for educational 
psychologists—Balinsky (1941), Burt (1954), Garrett, Bryan & 
Perl (1935), Mukerjee (1962), Peel and Graham (1951), .Ruth 
Wright (1939), Swineford (1948 & 49), Vernon (1960). 

Stability op Mental Abilities and Organisation 

i 

Although the nature of mental abilities differ at different pe¬ 
riods of life and the rates of changes vary both with age and specific 
mental functions but some periods of growth are characteristically 
more stable than others. Obviously stability is inversely related to 
change. Empirically a stable characteristic is not significantly 
different in its magnitude from one point of time to another; or one 
can also say it is consistent from one point in time to another. The 
minimum' time and the minimum difference in magnitude or the 
minimum consistency level may be defined on a scale of time, say 
one year, the difference in scores is not significantly different at one 
per cent level and the correlation coefficients are .75 and above res¬ 
pectively. Thus a stable characteristic may be one that may be 
different quantitatively as also qualitatively at the two time points 
if the change is predicatahle to some minimum degree. The same is 
true of the stability of mental organisation or pattern of abilities. 

According to Bloom (1964) non-reversibility and negative acce¬ 
leration also characterise stability. Non-reversibility means that the 
growth which has taken place once is not lost later on and negative 
acceleration refers to rapid growth in the beginning and slower 
growth later on. A problem related to these two attributes is the 
compensation for less than normal growth at one period by greater 
growth at a later period. It appears doubtful that the growth deficits 
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can he fully made up at a later period but a great deal of research fe 
needed to know the conditions under which they can be compensated 

for. 

Similarly, there is little data to understand the nature of growth 
changes in mental organisation. Even in the Western countries, no 
studies have been planned and carried out with the specific purpose 
of investigating the problems of stabilisation of abilities, interests 
and personality traits, yet educationists and psychologists have de¬ 
rived evidence from various sources which can be classified under; 
■(I) longitudinal studies (2) follow-up studies of a particular 
sample on a small number of variables, (8) experimental studies on 
the effect of educational or other variables, (4) longitudinal data 
maintained by educational institutions, and (5) data collected for 
the standardisation of test batteries. 

The major longitudinal studies that have attempted to secure 
a long variety of measurement on a well defined sample are the 
Iowa Studies by Baldwin (1921), the Chicago Study by Freeman 
and Flory (1937), the California Growth Study by Maefarlane 
(1938), the Harvard Growth Study by Dearborn and Rothney 
(1941), the Berkely Growth Study by Jones and Bayley (1941), the 
Michigan Study by Olson (1955). In these studies the tools used 
for investigating the growth of intellectual ability were such as 
to provide a single score like the I.Q. or M.A. and therefore pro¬ 
vided little evidence about the stabilisation of abilities like v, s, n, 
m, etc. 


Longitudinal and Cross-Seotional Approaches 

Investigators have used longitudinal or cross-sectional approa¬ 
ches to study the process of mental development. A longitudinal 
approach which requires studying the same individuals year after 
year has many practical difficulties. Besides the long span of time 
involved, there are educational, social, economical and administrative 
difficulties. Some students fail in a class and some discontinue stu¬ 
dies on pecuniary and other grounds. Some students migrate to 
other schools in quest of courses not available in their original 
schools or merely because their parents or guardians are transferred 
from one place to another; the cooperation between the investigator 
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and the schools and students is likely to be lessened in case of final 
year students and thus the number of students lost to the study 
during the interval may be considerable. Consequently, the later fol¬ 
low-ups are also likely to be selected with regard to stability of re¬ 
sidence and continued cooperation with the investigator. Subjects 
thus selected in terms of those conditions may in time show other 
characteristics related to cultural level of the home interests, atti¬ 
tudes and the like. Therefore, generalisations from a longitudinal 
sampling to the total population must be made with considerable cau¬ 
tion and with due regard for the selective factors which may have 
operated in the particular situation. At worst, however, such 
selection limits the scope of the results, though it does not invali¬ 
date them if the population to which they apply is clearly specified. 
Secondly, continued participation in the study itself may affect 
the subjects’ behaviour. Practice in taking tests, repeated contacts 
with the investigator and his colleagues, identification with a special 
group, and snch similar factor may influence the subjects’ tests per¬ 
formance, attitudes, motivation, emotional adjustment and other cha¬ 
racteristics. Hence, many studies on age and experience differences 
have resorted to cross-sectional procedures. For example, groups of 
students ranging in age from 13 to 16 years or leading in grades 
VIII to XI are tested simultaneously and the mean score of each 
age group or age cum grade are compared or plotted against age, 
It is assumed that these means indicate the normal course of develop¬ 
ment and that they approximate closely the scores that would have 
been obtained if, say, the 13-year-olds had been retested annually 
until they reached age 16. 

Snch an assumption can be questioned on various grounds lik6 
selectivity, differences in experiences etc. Higher secondary stu¬ 
dents reading in class XI, for example, are a more highly selected 
group than students reading in class IX since the academically poor 
students tend to drop-out in the course of their high school work, 
Had the same subjects been tested in the ninth and eleventh classes 
of the higher secondary school, the mean gain in score might thus 
have been much smaller. Secondly, in a ‘Cross-sectional’ approach 
the experimental backgrounds of different age groups may not he 
comparable. This is especially evident, if comparisons are made 
between widely disparate age groups. For example, the difference 
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between present day 50 year olds, present day 25 year olds and 
present day 13 year olds cannot be attributed entirely + o factor asso¬ 
ciated with age. At the time when to-days’s 50 year olds were 13 
year-olds schooling was not only poorer but different, opportunities 
for certain types of activity were non-existent, and many social atti¬ 
tudes were quite different from those current today. Such compa¬ 
risons are thus complicated by the fact that older and younger 
groups were brought up under different conditions, owing to gene¬ 
ral cultural and socio-economic changes which are constantly occur¬ 
ring. 

Because of the various advantages and limitations of two ap¬ 
proaches—longitudinal and cross-sectional, combinations of these 
approaches may be desirable, One experimental design (Anastairi, 
1958) involves the cross-sectional testing of different age groups, 
supplemented by short-range follow-ups. For example, 13 year old 
and 15 year old children may be tested three times over a two year 
period. The performance of both groups at age 15 as well as 
the trend of retest changes within the two group provides a check 
on the comparability and continuity of these two age samples, 
If such comparability is established data obtained on the two groups 
over the two year period can be treated jointly so as to reveal 
changes between the years 13 to 17. Another research procedure 
(Anastasi, 1968) requires the combination of cross-sectional surveys 
with longitudinal studies of populations which makes it possible to 
readily separate age changes from cultural changes. For illustra¬ 
tion, if 25 year olds and 50 year olds are tested in 1965 and similar 
samples of the same ageB tested in 1990, any difference in score be¬ 
tween 25 year olds and 50 year olds in 1990 could be attributed to 
cultural change. Difference, between 25 year olds and 50 year olds 
tested simultaneously in 1965 or 1990 will reflect age changes together 
with cultural changes specially differences in conditions of upbringing, 
Finally comparison of 25 year olds in 1965 with 50 year olds in 
1990 will indicate the joint effects of age and intervening cultural 
changes which may have modified the subjects behaviours' after 
age 25. It is worth mentioning that even if the same sample of 
25 year olds tested in 1965 were retested in 1990, intervening cul¬ 
tural changes could not be separated from age changes unless 
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comparable data were available on 
the two oecasions. 


groups of tlie same age tested on 


In the present investigation, another combination of 'longitu¬ 
dinal and cross-sectional’ approaches have been attempted Stu¬ 
dents reading in classes VIII, IX, X and XI in 1963 were the sub- 
jects of cross-sectional study, whereas the eighth class students were 
tested year after year for four years till they left the higher secon¬ 
dary schoolsi m 1966.67. This report presents the results of cross- 
sectional study. 


Aptitude or Ability 

The use of these terms in relation to each other is not entirely 
consistent as is evident from a consideration of such well-known 
texts as those by Anastasi (1954), Oronbach (1955) or Thorndike 
and Hagen (1955). An ‘aptitude’ is defined as a persons capacity 
or hypothetmai potential, for acquisition of a certain more or less 
weli defined pattern of behaviour involved in the performance of a 
task with respect to which the individual has had little or no pre¬ 
vious training. On the other hand, ‘ability’ is viewed as the cur¬ 
rent performance of an individual on a task near his maximal level 
ot motivation a task with respect to which he has had a limited 
amount of more or less loosely structured experience. The aptitude 
measure serves primarily to indicate what an individual will be able 
to learn, and the ability measure presents evidence of what the in¬ 
dividual is able to do now if he applies himself. In this study the 
term ability is used v/lien thinking of traits in the static sense, while 
aptitude is used when it has to do with mental traits as predictors. 

II. Purposes and Procedure 

The main purposes of the study were: 

, 1 '. the developmental changes in the magnitude of six 

mental abilities: verbal, reasoning, numerical, spatial, perceptual 
(elenca 1 speed and accuracy) and mechanical and their stabilisation 
the aclolescent period of higher secondary school children, 

„ To study thG Pattern of abilities and its stability in respect 
ot higher secondary school children of different levels of brightness. 
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Problems for Investigaiion 

The problems taken up for investigation were: 

1. Aro there variations in age and brightness of children read¬ 
ing in the same class? 

2. Do the abilities stabilise during the adolescent period, that 
is, at what age the plateau emerges in the growth curve of an ability? 

3. Are the rates of growth of different abilities for different 
levels of brightness different? 

4. Are the abilities differentiated during the adolescent period? 

5. Is there psychological evidence to justify a belief that chil¬ 
dren at delta class (13+) can be sorted according to their abilities 
into four-five special types each suited to the type of stream of 
secondary education? 

6. If a child belongs to one type at 13+, is he bound to re¬ 
main the same in later years? Are strengths and weaknesses in abi¬ 
lities relatively permanent? The question is one of determining the 
standing of an individual in a group from previous knowledge of 
his standing in the same group regardless of the changes in the level 
of accomplishment. If changes or errors may sometime occur how 
frequently they may do so? 

Selection of Schools 

The evidence for differentiation of abilities and the stability 
thereof is usually presented in terms of magnitude of correlations 
obtained between various test scores at different stages of develop¬ 
ment. But we know that the magnitude of correlation is affected 
by several factors, both intrinsic and extrinsic, and are, therefore, 
open to obvious criticism. As children grow older, simpler func¬ 
tions mature earlier than more complex, A specificity of function, 
therefore, may be affected through differential rate of growth and 
subsequent differences in time of maturation. Again it seems pro¬ 
bable that specificity in achievements may result from increasing 
divergences in training, interests, incentives rather than of an inter¬ 
nal and spontaneous maturation. The adaptive behaviour of a young 
child is more amorphous (more nearly on the same performance 
level) than is that of the adult. Furthermore, a child’s school 
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achievements depend to a greater degree upon facility and under¬ 
standing in reading and lienee are more variable than the achieve¬ 
ments of a college student in whom reading habits have be¬ 
come highly mechanised. All of these factors probably operate in 
the direction of specificity, i.e., of reducing the r’s among tested abi¬ 
lities. It is worth noting, also, that in studies of college students 
one always deals with highly selected groups. The factor of selec¬ 
tion with the resultant narrowing of the ability range, would alone 
reduce the intercorrelation at the upper age levels even if there was 
no real tendency for abilities to become specialized with age. 

To avoid the danger of greater selection at upper than at lower 
age levels, it seemed wise in the present study to work with groups 
not too widely separated in age, At the same time since we were 
concerned with the effect of age change upon abilities, we wanted to 
employ groups far enough apart on the growth curve to make age a 
real factor. Further, to make the sample as representative as pos¬ 
sible the groups should come from schools which represent all the 
three levels of efficiency—good, average and below average—as judged 
from their last three years results at the Higher Secondary Exami¬ 
nation. Thus five boys ’ schools of Delhi representing the throe levels 
of efficiency and having approximately the same number of students 
reading in classes eight, nine, ten and eleven were selected for the 
study. 


The Sample 

AH students of 5 schools* reading in classes eight, nine, ten and 
eleven numbering 2,628, were included in the sample. These stu- 
dents beionged to all courses: humanities, science and commerce, 

a wide r^ige ental ° C<mpati ° ns and soci °-e«>nomic levels represented 
The total sample was divided into grade-cum-groups, i.e.. stu- 


wHSFFH" wsw* ass 

inSdlTr 7 Sdl00 i R0USe Avenue - Government Boys Higher Second 
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dents in a class wove grouped according to their ages and these age- 
cum-grade groups were, therefore, homogeneous with regard to age 
and grade, The details of the grade-cum-age groups are shown in 
Table (i) Appendix I. However, as is evident from this appendix, 
some of these groups had few students and, therefore, 225 students 
belonging to these small groups were excluded from the sample, Thus 
in each grade five age groups were retained. 

Further it was noticed that the data in respect of 743 students 
was incomplete in some respect due to various reasons, such as being 
late in the first period, being absent for the whole day due to sick¬ 
ness or some other important work. But these students were not 
truants or victims of some other bad habits. The incomplete data 
in respect of these 743 students had also to be discarded. 

Thus, the total sample was reduced to 1,660 students, the de¬ 
tails of which are shown in Table (ii) Appendix I. However, the 
exclusion of 968 eases from the sample did not affect the nature of 
the distributions of ability scores; the central tendency and disper¬ 
sion of the different ability scores remained unaffeced. (Table 
iii Appendix I). 

The Tests 

Firstly, to secure more direct and convincing evidence, it is 
desirable to use tests which measure mental abilities as such and 
which are, therefore, unlikely to be much affected by school condi¬ 
tions. The tests should also be such as to elicit group factors of 
special types, namely, tasks or problems which depend as little as 
possible on general intelligence and as completely as possible on 
some particular form of mental process. It is also implied that 
each type of factor must be represented by at least two tests. 
Secondly, the tests should be relatively pure for such tests only 
provide a broad coverage of human traits in an economical and 
meaningful manner. Thirdly, the tests should be operationally 
valid i.e. the tasks required by a test are adequate for the measure¬ 
ment and evaluation of certain specified and defined psychological 
operations, Fourthly, the tests should allow a discrimination over 
a wide range. The tests without being too lengthy for the time 
available should be suitable both for the dullest in the younger group 
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and for the brightest in the older. Such tests will, not only,elimi¬ 
nate differences in standard deviation at various age levels (for all 
cognitive tests the standard deviation tends to increase in rough pro¬ 
portion with age (Burt, 1954) but will reduce the chances of a dis¬ 
tribution from being skewed). Moreover the use of same tests at all 
age levels would permit comparison of correlations among the same 
abilities from one age level to the next, and thus would reveal any 
tendency toward closer or more divergent relationships as age in¬ 
creased. Fifthly, the working time for any test should not be long, 
besides the reluctance of school authorities in giving a considerable 
amount of pupils the students themselves become non-serious if they 
are subjected to long periods of testing. Lastly the tests should be 
Indian that is they have been developed for Indian subjects or have 
been adapted for them. 

Keeping in view the above considerations only six abilities as 
measured by the folowing tests could be selected for this investiga¬ 
tion. 


Ability 

Test 

Author! Publisher 

V 

Verbal 

Predictive Battery of tbo Differential 
SoholaBtic Aptitude (19B2), University 
Training College, Nagpur. 

R 

Deductive Reasoning. 

h 

N 

Numerical Ability 

Differential Aptitude Tests, Psychologi¬ 
cal Corporation, America. 

S 

Minnesota Paper Form 

Board, Series AA, 

Manasayan, Delhi. 

0 

Olerieal Speed and Aoouraoy 

Differential Aptitude Tests Psycholo¬ 
gical Corporation, America. 

M 

Knowledge of Tools, Mooho- 
nical Comprehension and 
Mechanical Adaptability. 

A Battery of Moohanical Aptitude 
Tests by Dr. A Sharma 

A brief description of the tests is given below: 

1. Verbal: Thus is the second test of the Predictive Battery 
of Differential Scholastic Aptitude, University Training College, Nag¬ 
pur. The test measures verbal ability through 35 items of synonyms 
and 35 items of antonyms with six response choices for each item. The 
exact time for the test is 20 minutes and the raw score is obtained 
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by using the formula Right-Wroug/5, the maximum possible score 
is 70. 

2. Reasoning: This is the fourth test of the Predictive Battery 
of Differential Scholastic Aptitude, University Training Col¬ 
lege, Nagpur. The test measures deductive type of reasoning 
through fifty scrambled sentences. The mental operations involved 
are comprehension and judgement. The words have to be mentally 
arranged in a meaningful form and then a judgement is to be made 
whether the statement is right or wrong. The exact time for the 
test is 12 minutes and the raw score is obtained by using the for¬ 
mula: Bight-Wrong, the maximum possible score is 50. 

3. Numerical : The test is one of the Differential Aptitude 
Tests, Psychological Corporation, New York, America. The items 
are designed to test understanding of numerical relationships and 
facility in handling the numerical concepts. The problems are 
framed in the type which is called arithmetic computation with 
five response choices. The exact time allowed for the test is 30 
minutes and the raw score is obtained by using the formula: Eight- 
Wrong/4, the maximum possible score is 40. 

4. Spatial : This is the familiar Minnesota Paper Form Board, 
Series AA. The item type devised for this test is made np of a 
‘stem’ and five possible choices from which to select an answer. 
The stems are the disarranged parts from two to five in number of 
a geometric figure. The responses are the assembled geometric 
figures, only one of which could be made by putting the parts of 
the stem figure together. The problem is to select the figure which 
corresponds to assembled parts, which must sometimes merely be 
mentally pushed together in order to make an appropriate whole 
and sometimes mentally turned round or over. The items, there¬ 
fore, resemble those of the real form board except that there can 
be no trial and error work with the paper form board, the matchings 
of spaces and sizes must be done mentally. The exact time allowed 
for the 64 items is 20 minutes and the raw score is obtained by using 
the formula: Bight-Wrong/5, the maximum possible score is 64. 

The validity studies indicate that it is one of the most valid 
tests of the capacity to visualise and manipulate objects in space. 

5. Clerical Speed <md Accuracy : The test is one of the Dif¬ 
ferential Aptitude Tests, Psychological Corporation, New York, 
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America. The items, number and letter combinations, arc designed 
to measure speed of responses in a simple perceptual task and pro¬ 
vide a situation which approximates the elements involved in many 
clerical jobs. The student first must select the combination which 
is marked in the test booklet, then bear it in mind while seeking 
a group of similar combinations on a separate sheet and having 
found the identical combination underline it. The objective of the 
test is to measure speed of response. The exact time allowed for 
the test is 6 minutes, 3 minutes for part one and 3 min utes for 
part two, each part containing 100 items. 

6. Mechanical: The Mechanical Ability (M) was measured 
by using the three tests (Mechanical Knowledge, Mechanical Com¬ 
prehension and Mechanical Adaptability) of the Battery of Mecha¬ 
nical Aptitude Tests by A. Sharma. The Mechanical Knowledge 
Test Measures an individual’s knowledge of the functions of tools, 
the purposes for which they are used rather.than their names or 
by whom they are used. The items for the test consist of com¬ 
monly used tools of a carpenter, mason, gardner, electrician, or in 
the household work. The tools have been presented in groups of 
six on which three questions about their functions have been asked. 
The raw scores are obtained by using the formula Right-Wrong/5, 
the maximum possible score is 30. 

The Mechanical Comprehension Test measures understanding 
and application of scientific and mechanical principles. The items 
require comprehension of the nature of operation and efforts of 
various physical principles rather than knowledge of specific tools 
or items of eqquipment and their uses. Each item provides four 
responses in the form of pictures exhibiting one or more objects, 
physical situations or mechanical relationship about which a ques¬ 
tion permitting a categorical answer is asked, The principles un¬ 
derlying these questions include movements of gears, leverage, force 
and motion, light, heat, density and pressure. The raw score is 
obtained by using tile formula Right-Wrong/3, the m aximum pos¬ 
sible score is 30. 

The Mechanical Adaptability Test is essentially a measure of 
the individuals’ background in fields of science, scientific applica¬ 
tions and related activities. The test consists of two parts. The 
first part is essentially a true false examination, the responses to 
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the items are recorded under columns labelled ‘Yes’, ‘No’, ‘Don’t 
know’. The second part consists of multiple choice of items each 
question containing four alternatives. The raw score for the first 
part is obtained by using the formula Right-Wrong|2, the maximum 
possible score is 20 and the raw score for the second part is obtain, 
ed by using the formula Right-Wrong^, the maximum possible 
score is 10. 

The scores of the three tests are then combined to give the 
Mechanical Ability Score (M). 

Testing Schedule 

The tests were administered by trained testers of the then 
Central Bureau of Educational and Vocational Guidance (since in¬ 
corporated into the Department of Educational Psychology and Foun¬ 
dation of Education, NCERT) in school hours during September- 
November, 1963. The testing programme for one class section was 
spread over three sessions, each two hours long. These sessions 
were held on three consecutive days. In the first session, four testa- 
verbal, reasoning, numerical, and clerical, were administered in the 
order mentioned. In the second session, spatial and three mecha¬ 
nical aptitude tests were given, The third session was used foi 
administering interest inventories for the longitudinal study. 

Scoring 

The data was punched on cards at the University Grants Com¬ 
mission and was scored on machines by the International Computers 
and Tabulators, New Delhi. 

Analysis of Data 

The characteristics, namely the measures of skewness, kurtosis, 
central tendency and variability of all the age cum grade distribu¬ 
tions of different abilities were worked out. 

The age and brightness variations amongst boys of the same 
grade were studied by undertaking the “analysis of variance”. 

The developmental changes in the different abilities for different 
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levels of brightness were studied graphically as well as by testing 
the significance of difference between means of two consecutive agc- 
cum-grade groups. 

The test reliabilities for different age-cmn-grade distributions of 
the six ability tests were worked out by using the KR-21 formula. 

The disparity among abilities was studied by using the Kelly’s 
method (1928) of determining the proportion of differences in excess 
of chance proportion, that is, differences not attributable to either 
unreliability of the tests or to the overlapping of measurement by 
them. >- 

The changes in the patterns of abilities for different age-cum- 
grade groups were studied. An analysis of variance test for the 
existence of group psychometric patterns and configurations of test 
scores was used. 


III. The Data 


Age Distribution 

The age restrictions imposed on the admission of pupils to schools 
and to examinations hy the Directorate of Education, Delhi Pra¬ 
desh mokes one think that the classes will be almost homogeneons 
with regard to age. A pupil who had not attained the age of 
sixteen years on first day of September in a year was not permit¬ 
ted to take the higher secondary examination. Therefore, one would 
expect all the pupils reading in class eleven to he of sixteen years 
or more in any academic year, the modal age for classes ten, nine' 
and eight was expected to be fifteen, fourteen and thirteen years 
respectively and at the same time all the pupils were expected to 
be above the modal age in any class. However, the data under con¬ 
sideration showed great variations of age in each grade. There were 
pupils of lower as well as higher ages than the modal age for a grade. 
Table 1 and Figure 1 show the distribution of ages of pupils in the 
four grades. 

It is obvious from Table 1 and figure 1 that the variability of 
ages in each grade was large and that the overlapping of ages among 
grades was also great. Pupils of twelve and thirteen age groups 
were found in the grades VIII, IX and X, Also every grade 
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TABLE 1 

Distribution of Chronological Ages in Classes VIII, IX, X & XI 


Class 

vm 

IX 

X 

XI 

Ages 

. N 

% 

N 

% 

N 

% 

N 

% 

10+ 

1 

0.18 

_ 



_ 

wmm 


11+ 

IS 

1.08 

1 


—< 

- - 


— 

5 2+ 

177 

23.08 

32 

4.88 

1 



— 

13+ 

261 

82,72 


13.84 

16 

2.41 

— 

— 

14+ 

162 

19.82 

201 


78 

12.62 

9 

0.50 

16 + 

' 114 

14.80 

167 

21.61 

160 

26.62 

60 

9.84 

10+ . 

22 

2.87 

100 

14.62 

166 

24.88 

144 

28.35 

17+ 

22 

2.87 

62 

7.12 

02 

14.77 

127 

26.00 

18+ 

7 


9 

1.23 



116 

22.04 

10+ 

2 


7 


14 

2.25 

46 

0.06 


1 


3 

0.41 

14 

2,26 

12 

2.30 

21 + 

1 

0.18 

__ 


20 

4.17 

8 

1.67 

22+ 

2 

0.20 

1 


1 


3 

0.60 

23+ 


—* 


— 

1 




Tiytal, 

787 

100.00, 

730 

100.00 

023 

100.00 

608 

100.00 


had pupils of ( age, fourteen plus, fifteen plus, sixteen plus, seventeen 
plus, eighteen, plus, nineteen plus and twenty plus. 

i * . i 


Score Distribution 


The frequency distributions of different ability scores for var- 
iolus age-cttm-grade groups are given in appendix III. The means, 
standard deviations, V,, V,/SE(Vi) and V» for the distribution 
of different abilities are set out in Tables 2 to 7. Figures I shows 
the percentage distribution of students in different classes. 

Aye Variations 

If one goes through the eolumn downwards in any of the Table 
2 to 7,- the mean scores go on decreasing within each class while 
the age goes on increasing, For example, in Table 4 for class TUI, 
the mean scores of pupils of ages 12+, 13+, 14+, 15+, and 16+ 
are 10.44, 8.77, 6,78, 5,56 and 4.20 respectively and this trend 
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figure 1 

Agswise percentage distribution of student in classes VIII, IX, X db XI 
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TABLE a 

VERBAL ABILITY 

Avmis* Means, Standard Deviations V lt VM v, V. m 1 » * 

^Students reading in Classes VIU, JX,‘ X and £f fumAer * 


Pooled Mean 
Total 8.D. 

. Total N 

Vi/SE(vJ) 


a-Positive Skewness 
6-Negative Skewness 

'*****’ «*«* & °» »«»« ™«*ta 1* , ml o, 
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TABLE 3 

REASONING ABILITY 

Agewise Mean Scores, Standard Deviations V v VIS.B.Vj, V 2 and Dumber of 
Students Beading in Glasses VIII, IX, X, and XI, 


Age 

0lass 

VIII 

IX 

X 

XI 

12+ 

Mean 

38.26 




S.D. 

6.40 





N 

(88) 




13+ 

Mean 

36.46 

38.04 



S.D. 

7.62 

6.17 




N 

(199) 

(09) 



14+ 

Mean 

39.11 

36.96 

40.06 


S.D. 

6.63 

7.22 

4.54 



N 

(123) 

(100) 

(69) 


16+ 

Mean 

32.78 

36.18 

38.90 

40.10 

S.D. 

6.87 

7.32 

6.62 

6.82 


N 

(96) 

(199) 

(108) 

(31) 

16+ 

Moan 

27.40 

34.66 

37.94 

40.69 

S.D. 

6.77 

6.89 

6.43 

4.34 


N 

(16) 

(77) 

(102) 

(90) 

17+ 

Mean 


33.18 

38.40 

30.72 

S.D. 


6,47 

6.77 

6.18 


N 


(44) 

(58) 

(76) 

18+ 

Mean 



36.10 

37.61 

S.D. 



6.82 

7.44 


N 



(30) 

(53) 

16+ 

Mean 




37.86 

S.D. 




6.84 


N 




(28) 

Pooled Mean 

36.44 

36.09 

38.41 

30,40 

Total S.D. 


7.49 

7.61 


e'.04 

Total N 


(621) 

(406) 

(367) 

(2&3 

Vi 


0.31* 

1.01 6 

1.68 s 

•1.78* 

Yl/S.E.Vi 


2.89* 

0,24* 


12.29 

V, 


0.10 

1.76 

6.58 

5.33 


0 -Positive Skewness 
b-Negative Skewness 

•Significantly different from Normal Distribution at 1 % level of significance. 
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TABLE 4 


NUMERICAL ABILITY 


Age-wise Mean Scores, Standard Deviation V-, V IS W V, v „ j » T 

of Students Heading in Glasses VIII, IX?!&\d^lTl. Nu,nbers 


Age Glass VIII 


IX 


X 


XI 


12+ 

Mean 

S.D. 

N 

18+ 

Mean 

S.D. 

N 

14+ 

Mean 

S.D. 

N 

16+ 

Mean 

S.D. 

N 

16+ 

Mean 

S.D. 

N 

17+ 

Mean 

S.D. 

N 

18+ 

Mean 

S.D. 

N 

19+ 

Mean 

S.D. 

N 


10.44 

5.60 

( 88 ) 

8.77 
6.72 
( 100 ) 

6.78 
4.97 
(123) 

6.56 

3.94 

( 90 ) 

4.20 

3.78 
(15) 


11.91 

6.08 

(69) 

10.38 

7.14 

(190) 

0.30 

5.76 

(119) 

7.16 

5.03 

(77) 

6.84 

4.63 

(44) 


14.27 

7.33 

(69) 

12.63 

7.94 

(108) 

11.20 

7.82 

( 102 ) 

9.12 

0.21 

(58) 

5.20 

4.28 

(30) 


17.06 

6.83 

(31) 

17.76 

8.36 

(90) 

15.62 

9.02 

(76) 

13.02 

8.46 

(63) 


10.04 

7.32 


Pooled Mean 
Total S.D. 
Total N 


Vi 

V],/S.E.Vi 

V* 


7.85 

5.48 

(621) 

0,87° 

8.14* 

0.34 


(28) 


9.46 

11.28 

15.67 

6.54 

7.68 

8.60 

(490) 

(357) 

(283) 

0.74° 

0.46° 

0.09" 

6.72* 

3.58* 

0.04 

1.20 

0.61 

0.83 


a-Poaitive Skewness 
6-Negative Skewness 
•Significantly different from Normal 


Distribution 


at 1%. 


138 



ADOUSSOBNOE—I. 


TABLE 5 

SPATIAL ABILITY 

Agewise Mean Scoi a. Standard Deviation# Vj, ViISJS.Vi, V% and Number of 
Students Reading in Classes VIII, IX, X and XI, 


Age 

Class 

VIII 

IX 

X 

XI 

12+ 

Mean 

23.70 




S.D. 

11.08 





N 

(88) 




13+ 

Mean 

24.34 

26.33 



S.D. 

12.83 

11.72 




Hi 

(190) 

(80) 



14+ 

Mean 

21.11 

23.10 

20.88 


S.D. 

11.31 

12.12 

12.01 



N 

(123) 

(100) 

(69) 


15+ 

Mean 

18.56 

21.02 

28.62 

30.08 

B.D, 

10.08 

11.65 

13.19 

15.70 


N 

(00) 

(110) 

(108) 

(31) 

18+ 

Mean 

10.07 

18.30 

20.80 

32.47 


S.D. 

11.53 . 

12.58 

13.01 

12.79 


N 

(16) 

(77) 

(102) 

(00) 

17+ 

Mean 


21.32 

23.12 

30.93 

S.D. 


0.02 

12.11 

11.06 

■ 

N 


(44) 

(58) 

(76) 

18+ 

Mean 



21.17 

20.63 

S.D. 



13.36 

12.83 


N 



(30) 

(63) 

10+ 

Mean 




24.14 

S.D. 




13.85 


N 




(28) 

Pooled Mean 

22.27 

22.26 

20.79 

29.93 

Total S.D. 

11.88 

11.96 

13.26 

28.32 

Total N 

(621) 

(490) 

(357) 

(289) 


Vi 

0.22° 

0.18° 

0,01* 

0.17« 


Vi/S.E.Vi 

2,04 

1.06 

0.77 

1.16 


V a 

0,61 

0,67 

—0.71 

0.60 


o-Poaitive Skewness 
6-Negative Skewness 

•Signifloantly different from Normal Distribution at 1 % level of significance. 
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TABLE 6 

CLERICAL ABILITY 

Agewise Mean Scores, Standard Deviations Vi,VilS m V, V aj , 

of Students Beading in abases VIII, IX.XavdXl* Number 


Age 


12 + 

\i+ 

14+ 

18+ 

ia+ 

17+ 

18+ 

10 + 


Claes 


Mean 

S.D. 

N 

Mean 

S.D. 

N 

Mean 

S.D. 

N 

Mean 

S.D, 

11 - 

Mean 

S.D. 

N 

Mean 

S.D. 

N 

Mean 

S.D. 

11 - 

Mean 

S.D. 

N 


VIII 


IX 


42.46 

12.46 

( 88 ) 

41.00 

14.10 

(190) 

37.33 

10.30 

(123) 

36.28 

13.78 

(90) 

30.07 

12.24 

(IS) 


47.68 

16.01 

( 00 ) 

40.08 

10.63 

( 100 ) 

46.28 

16.61 

(119) 

42.84 

ia .01 

(77) 

41.77 

13.18 

(44) 


62.42 

17.28 

(60) 

60.06 

16.09 

(108) 

62.34 

16.18 

( 102 ) 

40.07 

16.69 

( 68 ) 

42.37 

13.04 

(30) 


XI 


6T.48 

16.46 
(31) 

63.77 

10.47 
( 96 ) 

64.20 

18.17 

176) 

62\34 

18.86 

(63) 

60.04 

10.88 


"Pooled Mean 

Total S.D. 

Total N 

39.20 

13.18 

(621) 

46,22 

16.18 

(409) 

60.47 

16.27 

(867) 

62.66 

18.27 

(283) 

Vi 

Vj/S.E.Vi. 

v a 

0.06* 

0.44 

0.32 

0.27* 

2.44 

O. 39 * 

2.98+ 

1.37 

0.64* 

4.44f 

1.12 


6-Negative Skewness 


at 1 % level of significance* 



STABILIZATION OF ABILITIES DURING 
ADOLESCENCE—I 


TABLE 7 

MECHANICAL ABILITY 


Agewise Mean Scores, Standard Deviations V lt V^S.E.VVo and 
of Students Beading in Olasses VIII, IX, X & XI. 


Numbers 


Age 

Class 

VIII 

IX 

X 


12 + 

Mean 

S.D. 

N 

65.92 

9.87 

(88) 




13 + 

Mean 

S.D. 

N 

65.34 

8.20 

(199) 

50.04 

11.76 

(69) 



14 + 

Moan 

S.D. 

N 

61.11 

9.44 

(128) 

48.97 

12.01 

(190) 

67.68 

11.94 

(59) 


16 + 

Mean 

S.D. 

N 

68.41 

8.45 

(08) 

46.87 

10.86 

(119) 

66.24 

11.13 

(108) 

59.00 

12.89 

(31) 

16 + 

Mean 

S.D. 

N 

59.00 

8.33 

(15) 

44.86 

9.88 

(77) 

61.61 

12.00 

(102) 

58.77 

1205) 

(96 

17 + 

18 + 

19 + 

Moan 

S.D. 

N 

Mean 

S.D. 

N 

Mean 

S.D. 

N 


46.43 

11.88 

(44) 

48.12 

11.04 

(68) 

42.83 

9.84 

(30) 

54.47 

12.62 

(75) 

50.96 

13.56 

(63) 

60.30 

11.68 

(82) 

Pooled Mean 

Total S.D. 

Total N 

63,90 

9.43 

(521) 

47.70 

11.47 

(490) 

52.38 

12.17 

(357) 

56.08 

18.21 

(286) 

Vi 

Vi/s.E.y.r 

Va 

0.28° 

2.65 + 

0.42 

0.46® 

4.24+ 

1.94 

0.07° 

0.60 

—0.03 

0.10“ 

0.70 

—0.44 


o-Positive Skewnesp 
^'Negative Skegness 

fSignifioantly different from Normal Dietribution at 1% leve i of Big ni fl oaaoe . 
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holds good for all the classes as also for all the abilities included in 
the study. It appeared, therefore, that younger children were 
brighter than the older ones within a class. 

To determine whether age really exerted any differential effect 
on the ability scores of the students within a class, analysis of vari¬ 
ance test was used. 

The analysis of variance for verbal ability scores is given in 
Table 8. 


TABLE 8 

Analysis of Variance for Verbal Ability Scores 


Class 

Aye 

Range 

Components 

d.f. 

Sum of 
Squares 

Varianoe 

* 

vm 

12—10 

Betwoon Ages 

4 

11812.00 

2963.02 

I8.96t 



Within Ages 

610 

81233.71 

167.43 


IX 

13—17 

Between Ages 

4 

3690.81 

809.20 

6.42f 



Within Ages 

404 

81804.85 

165.78 


X 

14—18 

Betweoa Ages 

4 

3020.71 

006.18 

7.64f 



Within Ages 

362 

42260.03 

120.00 


XI 

16—19 

Between Ages 

4 

100.00 

49.16 

0.37 



Within Ages 

278 

86463.63 

181.13 



fSigmfloant at 5% level of significance, 


From the above table it is observed that the F ratio goes on 
decreasing in magnitude from class VIII to class XI. It is signi¬ 
ficant for class VIII, IX and X hut not significant for class XI, 
and is, therefore, indicative of decreasing influence of age on the 
verbal scores of the students. There are no significant differences in 
the mean verbal scores of the students of different age groups at class 
XI Whereas there are significant differences in the mean verbal scores 
of the students of different age groups at the VIII, IX and X grades. 

The analysis of variance for reasoning ability scores is present¬ 
ed in Table 9, < 

Although the F ratio goes on decreasing from eighth grade to 
eleventh grade and is indicative of the decreasing influence of age 
on reasoning ability scores but it (F ratio) is significant at all 
grades, There are significant differences in the mean scores of 
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STABILIZATION OP ABILITIES DURING 
ADOLESCENCE—I 


TABLE 0 


Analysis of Variance for Reasoning Ability Scores 


Class 

Age 

Components 

df- 

Sum of 

Variance 

F 


Range 



Squares 



vm 

12—16 

Betweon Ages 

4 

3076.04 

019.01 

13.B3t 



Within Ages 

' 510 

25456.08 

40.34 

IX 

13—17 

Between Ages 

4 

1026.91 

256.48 

4.66-f 



Within Ages 

404 

27813.07 

50.30 

X 

14—18 

Between Ageg 

4 

635.38 

133.02 

3.711 



Within Ages 

352 

12702.08 

36.00 

XI 

15—10 

Botweon Ages 

4 

414.05 

103.06 

2,02f 



Within Ages 

278 

0870.03 

36.54 


fSignifloont at 6% level of significance. 


pupils of different age groups in each of the classes eighth through 
eleventh. Thus no class is homogenous in terms of brightness and 
pupils of different degrees of brightness in reasoning ability exist 
in each ela3S. 

The analysis of variance for numerical ability scores is given 
in Table 10. 


TABLE 10 


Analysis of Variance for Numerical Ability Scores 


Class 

Age 

Components 

d,f. 

Sum of 

Varianoc 

F 


Range 


Squares 



vin 

12—16 

Between Agos 

4 

1616.23 

404.06 

20.00f 



Within Ages 

510 

14000.05 

10.28 

IX 

13—17 

Beiweon Agos 

4 

1661.02 


9.70t 



Within Ages 

404 

19757.93 


X 

14—18 

Between Ages 

4 

2112.27 


B.83t 



Within Ages 

352 

18006.23 

53.71 

XI 

15—19 

Between Ages 

4 

1467.74 


5.26f 



Within Ages 

278 

10408.54 

69.81 


tSlgmfioanfc at 5% level. 
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The observations and comments made on Table 9 apply to 
Table 10 as -well. 

The analysis of variance of spatial ability scores is given in 
Table 11. 


TABLE! 11 


Analysis of Variance for Spatial Ability Scores 


Class 

Age 

Range 

Comments 

d.f. 

Sum of 
Squares 

Variance 

F 

vm 

12-16 

Between Ages 

4 

2017.81 

654.45 

4.77* 



Within Ages. 

616 

70736.84 

137.00 


IX 

13-17 

Between Agos 

4 

2026.66 

600.64 

3.61* 



Within Ages 

404 

00238.87 

140.10 


X 

14-18 

Between Agos 

4 

2066.26 

663.81 

3.00* 



Within Ages 

352 

60000.30 

170.10 


XI 

16-10 

Between Ages 

4 

2263.05 

666.91 

3.20* 



Within Ages 

278 

47801.00 

171.96 



*8ignifioanct at 6% level of significance. 


The observations and comments made about reasoning ability 
scores apply equally io spatial ability scores. 

The analysis of variance for elerieal ability scores is given in 
Table 12. 


TABLE 12 


Analysis of Variance for Olerioal Ability Scores 


Class 

Age 

Range 

Components 

d.f. 

Sum of 
Squares 

Variance 

F 

virr 

12-10 

Between Ages 

4 

8673.82 

803.46 

6.31* 



Within Ages 

616 

80732.82 

168.09 


IX 

18-17 

Between Ages 

4 

11483.12 

370.78 

1.42 



Within Ages 

404 

128873.31 

260.88 


X 

14-18 

Between Ages 

4 

8219.12 

804.78 

8.11* 



Within Ages 

362 

90974.12 

268.46 


XI 

18-19 

Between Ages 

4 

2908.40 

727.10 

2.24 



Within Ages 

278 

80148.44 

324.27 



♦Significant at 6% level of significance. 





stabilisation os’ Abilities DuniirQ 
adolesoenoe—I 


The P ratio is significant at all grades ascent TY TT 
fore, there are significant differences in tho m P IX d X1, tierft 
of different ages except 13 to 17 and 15 to 19 n ° f PUpils 

in iS °' i. Siv® 


TABLE IS 


Analysis of Variant fo r Mechanical Ability Scores 


Class Age 

Range 

Components 

d.f. 

Sum of ' 
Squares 

Variance 

R 

Vin 12-18 

IX 13-17 

X 14-18 

IX lfi-19 

Between Agea 
Withm Ages 
Between Agea 
Within Agea 
Between Agee 
Within Agea 
Botween Ages 
Within Ages 

4 

518 

4 

494 

4 

352 

4 

278 

2113.86 

44102.50 

1400.63 

64049.47 

6403.49 

40321.89 

2899.76 

48343.26 

528.48 

86.47 

385.16 

129.65 

1600.87 

103.19 

724.94 

166.70 

0.18+ 

2.82+ 

16.14+ 

4.35+ 

aignmoant at 6% love] of significance, — ----- 


«. “a ■“ th ‘ erata and - «“» 

W ^ ™ »I pupils of differs 


Clasi Pdrtttitojis 

15+ & r6+ S °appear g ki dl tT^'T 2 to 7 we see tlmt Pupils of ages 
of the same age group go on 5!^^ ^ th<3 mean seores of Pupils 

app ?o 6 ^; be ^ , the -“■* Si^ ation ” scores 

-kss: siasss “ e&ct 

analysis of variance test was used. 8 th age groups > 

TabJir^ ° f VariaUCe f ° r «*% scores is given in 

oantlr both e the b0 a V 4s Ta T] ^ “ ObS0rVed that the F ratio is si ^- 

verbal scores of 15 + ehildr 6 ™ ar( J ^ gnifieailt differences in the mean 
o± 15+ children in different classes as also of children 
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TABLE 14 


Analysis of Variance for Verbal Ability Scores 


Age 

Classes 

Ootnponents 

d.f. 

Sum of 
Squares 

Variance 

I 

IfH- 

VIII, IX, 

Between Classes 

3 

17943.38 

6081.13 

40.88* 

x&xi 

Within Classes 

360 

61214.00 

140.33 


10 + 

VIII, IX 

Between Classes 

3 

8709.11 

2903.04 

26,67* 

X& XI 

Within. Classes 

286 

31132.80 

108.86 



♦Significant at 6% level of significance. 


of 16+. However, the value of the F ratio decreases from age 
15+ to age 16+ and therefore school curriculum did not increase 
differences. 

Analysis of a variance for reasoning ability scores is given in 
Table 15. 


TABLE 15 


Analysis of Variance for Seasoning Ability Scores 


Age 

Classes 

Components 

d.f. 

Sum of 
Squares 

Variance 

F 

16 + 

VIII, IX, 

Between Classes 

3 

2601.90 

834.00 

10.40* 


X A XI 

Within Classes 

360 

16002,73 

42.86 


16 + 

vm, ix, 

Between Classes 

3 

3080.09 

1038.70 

28.87* 


X A XI 

Within Classes 

280 

/ 

10201,87 

35.98 



♦Significant at 5% level of significance. 


In Table 15, F ratio is significant for both the age groups which 
indicates that there are differences in reasoning ability scores of 
children of the same age due to grade. Further the F ratio is larger 
for 16+ and the curriculum seems to widen the differences in reason¬ 
ing ability scores at higher age level. 

Analysis of variance of numerical ability scores is given in 
Table 16. 

In Table 16, the F ratio is significant for both the age groups 
and is indicative of the differences in numerical ability scores, of 
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Stabilization op aklitm blbmb 

■ aj3 01lESCEN'0E—I 


TABLE 16 

—I VaHanCe Xvrnerical Ability Score* 


Age Claeses Components 


d.f. 


1B+ VIII, TX, 
X & XI 

18+ VIII, IX, 
X & XI 


Between Classes 
Within Classes 

Between Classes 
Within Classes 


* signifioant 


Sttm of 
Squares 

4430,30 

18629,36 

0048.72 

14889.30 


Varianoe jp 


1478.77 

38.06 

1682.91 

62.06 


38.26 

38.09 


children of different classes. But +i, , 

same, the curriculum does not widen ™ U<? ° f tie F ratio bein S 

differences. ^ Wlde »> or decrease, these 

° ! ^ — is giTm t 

table 17 

1 ,w ”°" * *>-« m, fa. 

Components 


Age Classes 


d.f. 


18+ VIII, lx, 
X & XI 


Between Classes 
Within Classes 


3 

286 


Sum of 
Squares 

19001.97 

61096.90 

0173.00 

48284.49 


Varia: 


'■nee 


6633.99 
147.71 
3057.67 
163.83 


44.24* 

18.11* 


masses 

+ X&’if’ w^r en CIaBSBB 

~ -Within Classes 

^Obfantu™ “ d COmiMnts “ ad ' ”” Tall. 14 al» apply to 

* ^ 01 T "‘“ M f ” *** -«» — H ip T al„ 

TABLE 18 

~—_______ szs r «"~ 

1.+ to !™“ 01 “- 

SSToa r i 


3 

360 


17337.47 

88619.06 

8465.00 

81262.71 


6779.16 

262.91 

2818.36 

284.10 


22.65* 

9.92* 
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Observations and comments made on Table 14 apply to Table 
18 as well. 

Analysis of variance for mechanical ability scores is given in 
Table 19. 


TABLE 19 

Analysis of Variance for Mechanical Ability Scores 


Age 

Classes 

Components 

d./. 

Sum of 
Squares 

Variance 

F 

15 + 

VIII, IX, 
X & XI 

Between Classes 

3 

15151.70 

5050.57 

46.00* 


Within Classes 

350 

38424.84 

109.79 


10+ 

VIII, IX. 

Between Classes 

3 

0000.25 

3002.08 

21.97* 


X & XI. 

Within Classes 

280 

39072.22 

136.62 



•Significant at 6% level of significance. 


Observations and comments made on Table 14 also apply to 
Table 19. 

Glass-Gim-Age Variation 

If we go through Tables 2, 3, 4, 5, 6, and 7 and read along the 
diagonals, the mean ability seores of pupils (whose ages and grade 
increase by one step) are found to vary within themselves. This is 
on account of the age-cum-class effect on the ability scores. To ob¬ 
serve whether age and class both really exerted and differential 
effect on the ability seores of the students, the technique of analysis of 
variance was used. 

Analysis of variance for verbal ability seores is given in 
Table 20. 

It is observed from Table 20 that F ratio is significant for all 
the groups. Thus age and education both affect verbal ability 
scores. Further the effect appears to be increasing from tbe first 
to the fourth groups hut it is much less in the case of the fifth 
group. 

Analysis of variance for reasoning ability scores is given in 
Table 21, 

It is observed from Table 21 that F ratio is significant for all 
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STABILIZATION OF ABILITIES DURING 
ADOLESCENCE—I 


TABLE! 20 


Analysis of Variance for Mean Verbal Ability Scores 


Group 

i Glass cum Components 

d.f. 

Sum of 

Variance IP 

No. 

Aj?0 



Squares 



I 

vm/i 2 + 

Between Glass-Gum 






IX/13 + 

Agsa 

3 

2327.44 

776.81 

4.92* 


X/14 + 

Within-Classos- 




XI/1G + 

Gam-Ages 

243 

38291.47 

167.58 


n 

VHI/13 + 
IX/14+ 
X/16 + 

Between-Class-Cum- 

Agea 

Within-Olasses-Gum - 

3 

9929.92 

3309.97 

19.85* 


XI/10 + 

Ages 

589 

98239.25 

100.79 


hi 

vni/i4+ 

Between-Olass-Oum- 






IX/15 + 

Ages 

3 

15855.11 

5285.04 

37.08* 


X/16 + 

Within-Glasses-Oum- 




XI/17 + 

Agee 

415 

57744.90 

130.14 


IV 

VHI/16 + 

Between- Glass-Gum- 






IX/16 + 
X/17+ 
XI/18 + 

Ages 

Within-Glassas-Cum- 

3 

43182.97 

14394.32 

111.12* 


Ages 

280 

36269.46 

129.63 


V 

VHI/18 + 

Between-Clasa-Gum- 






IX/17 + 

Ages 

3 

5039.10 

1079.70 

17.87* 


X/18+ 

Within-Olasses-Cnin- 




XI/19 + 

Ages 

113 

10622.64 

94.01 



•Significant at 5% level of significance. 


tile groups except first. Thus age and education both affect reason¬ 
ing ability scores of pupils of second, third, fourth and fifth groups. 
Further this effect appears to be the same for these groups. 

Analysis of variance for numerical ability scores is given in 
Table 22. , ‘ 

It is observed from Table 22 that F-ratio is significant for 
all the groups except fourth. Thus age and education both affect 
numerical ability scores of pupils of first, second, third and fifth 
groups. 

Analysis of variance for spatial ability scores is given in Table 

23, 

It is observed from Table 23 that P-ratio is significant for 
all the groups except fifth. Thus age and education both affect 


349 


INDIAN EDUCATIONAL REVIEW 

Volume 8, Number 1, January 1973 


TABLE! 81 


Analysis of Variants for Mean Reasoning Ability Scores 


Group 

Glass Cum 

Components 

d.f. 

Sum of 

Variance 

F 

No. 

Age 


Squares 



I 

VTII/12-(- 

Between-Olaas-Cum- 






IX/18 + 

Age 

3 

209.82 

69.94 

2.23 


X/14 + 

Witliin-ClossoB-Cum- 






253/19+ 

Ages 

243 

7024.69 

31.38 


n 

VIII/13 + 

Between-Class-Oum- 






IX/14+ 

Age 

3 

1378.60 

459.50 

10.20* 


X/16+ 

Within-Claases-Oum- 






XI/18+ 

Ages 

680 

26534.28 

46.06 


in 

VIII/H+ 

Between-OlftSB-Cum- 






IX/16 + 
X/10+ 

Age 

Witbin-Olasses-Cum- 

3 

1300.32 

435.44 

9.B7* 


IX/17 

Ages 

415 

18696.74 

46.06 


IV 

VHI/16 + 

Between-Class-Cum* 






IX/16 + 
X/17 + 
XI/18+ 

Age 

Witijin-Classes-Ouni- 

3 

1466.07 

486.02 

10.02* 


Ages 

280 

13618.29 

48.27 


V 

VHI/16+ 

IX/17+ 

B etweon-Olasa-Cum • 
Age 

3 

1135.41 

378.41 

8.17* 


X/18+ 

XI/19+ 

Within-Claases-Cuno 

Ages 

113 

5236.06 

46.84 



♦Significant at 6% love! of significance. 


spatial ability scores of the pupils of first, second, third, and fourth 
groups. Further this effect appears to be decreasing from second 
to fifth group. ii 

Analysis of variance for mean clerical ability scores is given in 
Table 24. 

It is observed from Table 24 that F-ratio is significant 
for all the groups. Thus age and education both affect clerical 
ability scores. Further this effect appears to increase from first 
to third group and decrease thereafter from third to fifth group. 

Analysis of variance for mechanical ability scores is given in 
Table 25. 

It is observed from Table 25 that F-ratio is significant for idl 
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STABILIZATION OP ABILITIES DURING) 
ADOLESCENCE—I 


TABLE 88 

Analysis of Variance for Mean Numerical Ability Scores 


Group Glass Gum Components 

N o. Age 

d.f. 

Sum of 
Squares 

Variance 

!■' 

I 

VIII/12 + 

BeWeen-OlaSB-Oum- 






IX/13 + 

Age 

3 

1394.49 

464.83 

10,60+ 


X/14+ 

Within-Classes-Cum 






XI/15 + 

Ages 

243 

10694 

44.01 


n 

VIII/13 + 

Between-Clasa-Cum - 






IX/14+ 

Age 

3 

6683.83 

1861.28 

42.80+ 


X/15 + 

Within-Claaaea-Onm- 






XI/10 + 

Ages 

689 

26616.72 

43.49 


m 

VHI/14+ 

Between-Olaes-Cum- 






IX/15 + 

Age 

3 

3706.83 

1206,61 

27.18+ 


X/10 + 

Within-Olasses-Cum. 






XI/17 + 

Ages 

416 

19321.88 

46.60 


IV 

VIII/16 + 

Between-Class-Oum- 






IX/10 + 

Agfa 

3 

236D.19 

78,04 

2.30 


X/I7 + 

'Within-Olaases-Oum. 






XI/18 + 

Ages 

280 

9330.71 

33.36 


V 

vm/i6+ 

Between-Olass-Oum- 






SS/ 17+ 

Age 

3 

036.90 

212.32 

7.88 s 


X/18 + 

Within-Olasses-Cum- 






XI/19 + 

Ages 

113 

3123.30 

27.04 



♦Significant at 5% level of significance. 


the groups. Thus age and education both affect mechanical ability- 
scores. 

Thus the data permitted us to compare development and differ¬ 
entiation of abilities for different brightness groups which are as 
under: 

(i) First Level of Brightness —12 year old pupils of class 
eight; 13 year old pupils of class ninth; 14 year old pupils 
of class tenth and 15 year old pupils of class eleventh. 

(ii) Second Level of Brightness—IS year old pupils of class 
eight; 14 year old pupils of class ninth; 15 year old pupils 
of class tenth and 16 year old pupils of class eleventh, 

[Hi) Third Level of Brightness —14 year old pupils of class 
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TABU) 23 


Analysis of Variance for Mean Spatial Ability Scores 


Group 

No. 

Class Cum Components 

Age 

d.f. 

Sum, of 
Squares 

Variance 

y 

X 

VIII/12 + 

Batwesn-Olasa-Cuxn- 






IX/13 + 

Age 

3 

2006.64 

008.61 

4.61* 


X/14 + 

Within.-OInsaos.Gum- 






XI/1B + 

Ages 

243 

30033.70 

148.29 


II 

VIII/13 + 

Between-Clnsa-Giim- 






IX/14 + 

Age 

3 

0842.18 

2280.73 

14.08* 


X/15 + 

Within-Olaasea-Oum- 






XI/1G+ 

Ages 

6 SO 

06380.07 

161.96 


in 

vni/u+ 

Betwoen-Class-Cum- 






IX/15+ 

Age 

3 

6846.97 

1948.66 

13.16* 


XA0 + 

Wibhin-Olneaea-Cum- 






XI/17+ 

Ages 

416 

01506.90 

148.21 


IV 

VIII/15 + 

BeWoen-Olaas-Cum- 




* 


IX/] 8 + 

Age 

, 3 

2084.30 

994.89 

7.22* 


X/17+ 

Within-Classes-Cum- 






XI/18 + 

Ages 

280 

38602.83 

137.72 


Y 

VIII/16+ 

Bet-m oen-OlaBS-Cam- 






IX/17 + 

Age 

3 

243.77 

81.28 

0.66 


X/18 + 

Within-Gtasses-Gain- 






XI/19 + 

Agog 

113 

16298.02 

144.23 



•Significant at 6% level of sigmflcanoe. 


eight; 15 year old pupils o£ class ninth; 16 year old pupils 
of class tenth and 17 year old pupilB of class eleventh. 

(iv) Fourth Level of Brightness —15 year old pupils of class 
eight; 16 year old pupils of class ninth; 17 year old pupils 
of class tenth and 18 year old pupils of class eleventh. 

(v) Fifth Level of Brightness —16 year old pupils of class 
eight; 17 year old pupils of class ninth; 18 year old pupils 
of class tenth and 19 year old pupils of class eleventh. 

IV. Growth of Abilities 

Age progress curves indicate the general course of development 
of different abilities under given cultural conditions and serve a use- 
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•TABLE 24 


Analysis of Variance for Clerical Ability Scores 


Group 

Ho. 

Glass Oum 
Age 

Components 

d.f. 

Sum of 
Squares 

Variance 

F 

I 

VITI/12 + 
IX/13 + 
X/14 + 
XI/16 + 

Between-Olaas-Cura- 

Arb 

With! n-Cl nsaea-Cum 
Ages 

3 

243 

8865.42 

56629.68 

2218.47 

228.93 

9.69* 

n 

vm/i3+ 

IX/U + 
X/16 + 
XI/18 + 

Between-Olasa-Oum- 
Age 

Within-Classes-Own- 

Agoa 

3 

589 

13004.69 

169417.71 

4334.90 

270.66 

16.02* 

m 

VIIT/U + 
IX/15 + 
X/18+ 
XI/17 + 

Botween-ClaBB-Cum- 

Age 

Within-Claaaea-Oum 

Ages 

3 

415 

18421.76 

93730.98 

6140.58 

225.88 

27.19* 

IV 

vm/iE+ 

IX/18 + 
X/17 + 
XI/18 + 

Betweon-OlasB-dum- 

Age 

Within-OlasBes-Cum- 

Agea 

3 

280 

9088.11 

89871.33 

3022.70 

249.54 

12.11* 

V 

VOT/18 + 
IX/17 + 

X/18 + 
Xl/19 

Between-Claas-Cum ■ 
Ago 

Within-Olossea - Cum - 
Ages 

3 

113 

2164.66 

18318.70 

718.22 

162.09 

4.43* 


♦Significant at 6% level of significance. 


ful purpose as descriptive devices, The progress during first, second 
and the third year was estimated by measuring the angles made 
by growth curve with the horizontal during these years as also by 
the differences between mean scores of consecutive classes. The 
growth angles and the rates of growth for the six abilities have 
been shown in Appendix IV: 

Verbal Ability 

The mean verbal scores for the five levels of brightness were 
plotted and the growth curves for each level were drawn which are 
shown in Figure 2(a). 
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TABLE 25 


Analysis of Variance for Mean Mechanical Ability Scores 


Group 

No. 

Glass Gum 
Age 

Components 

d.f. 

Sum of 
Squares 

Variance 

N 

I 

vm/ 12 -f 
IX/13 + 
X/14+ 
XI/15 + 

BetwB&n-Ol&ss-Oum- 

Age 

Within-Olaasea-Oum- 

Ages 

3 

243 

9064.12 

31310.40 

3318.04 

128.86 

25.70* 

n 

VIH/13 + 
IX/14+ 

X/15 + 
XI/10 + 

Between-OIoss-Cum- 

Ago 

Within-OlaBscB-Oum- 

Ages 

3 

680 

26700.29 

73702.48 

8900.10 

126.13 

71.13* 

in 

VHJ/14 + 
IX/1S + 

X/16-1- 
XI/17 + 

Bot-w eon-Class-Cum - 
Ages 

Within-Olaases -Oum- 
Ages 

3 

416 

12827.89 

61236.99 

4276.96 

123.46 

34.03* 

IV 

Yin/16 + 
IX/16+ 

X/17 + 
XI/18 + 

Between-Olass-Cum- 

Age 

Within-Olasses-Oum- 

Agea 

3 

280 

17101.21 

30727.41 

5700.40 

109.74 

61.94* 

V 

VIII/10 + 
IX/17 + 
X/18 + 
XI/19 + 

Between-Class-Cum- 

Age 

Withi n- Class es ■ Cum- 
Agea 

3 

113 

2884.09 

13908.16 

901.30 

123.08 

7.81* 


♦Significant at 6% level of significance. 


From figure 2(a) it appears that the brighter groups begin 
at a higher level but grow at a slower rate than the duller groups 
so that the difference between the groups of varying brightness 
tends to decrease. Freeman and Flory (1937) had obtained simi¬ 
lar results while studying the general intellectual growth of youth 
of varying degrees of over-all brightness. 

The curves for standard deviations for the five levels of bright¬ 
ness are shown in figure 2(b). 

From Figure 2(b) it appears that the standard deviations do 
not increase but remain almost the same for any level of brightness. 
Also there are not much variations between the standard deviations 
of group of differing brightness. 
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TABLE 26 

Significance of Difference Between Means of Verbal Scores of Consecutive Groups. 
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from class VIII to class IX and from class IX to class X but there 
was no significant change thereafter, that is, from class X to class XI, 
For the dullest group, there was significant growth from dasg 
VIII to class IX and from class X to class XI but no significant 
change in the intervening period from class IX to class X, 

It, therefore, became evident that the rates of growth for different 
levels of brightness were different, the brighter had grown faster 
in the early years during junior high school and the duller in the 
later years of higher secondary school. It is difficult to infer from 
the data that the verbal ability had stabilised during higher secondary 
school stage. The standing of a pupil in his group changed as he pro¬ 
ceeded from class VIII to class XI. 

Spatial Ability 

The mean spatial scores for the five levels of brightness were 
plotted and the growth curves for each level were drawn which 
are shown in Figure 3(a). 

From Figure 3(a) it was noticed that the rate of growth of 
spatial ability for middle levels of brightness is almost similar, it 
is continuous and is high. For the brightest group the rate of 
growth in the last phase, from class X to class XI, is rather slow. 
For the dullest group there is almost no growth during the second 
year, and although the rate of growth is quite high in the third 
year it is less than those for middle levels of brightness. The differ¬ 
ence in the spatial scores of the groups of different levels of bright¬ 
ness, therefore, have increased at the eleventh class iu comparison 
to the differences at the eighth grade. 

The standard deviation curves for the five levels of brightness 
have been presented in Figure 3(b). 

From Figure 3(b) it appears standard deviations did not in¬ 
crease (except in the case of 0 XI|15+ where N=I5 only) bnt re¬ 
mained almost of the same magnitude for every level of brightness. 
Also there was not much variation between the standard devia- 
, tions of groups of differing brightness. 

The significance of difference between means of consecutive 
pairs of groups for each level of brightness was tested; the results 
are set out in Table 27. 
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FIGURE 8 (a) 


Curves for Mean Spatial Scores Curves for Mean Spatial 



Itethe .wnd tod of brightness, there wss no growth from 
f ^ class Ix but thereafter there was continuous growth 

from class IX to class X and from class X to claBS XI 

The growth ti8 tllira leTel of ‘rightness was similar to 

™‘ ° f * ™ 0i ^“‘ «■*. 

tbatrf'th?^ 1 ,'”,^^* 11 ^ brl * hta « ™ ““ilar <o 
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of th!°sw 6 ei °"? tllcre ™ ”° e 1 ™ 01 practically as none 

01 the differences were significant. 

Thus it appeared that the growth characteristics of spatial abi- 
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Clerical Ability 

^ ^ brightness we 
shown in Figure 4( a ). ^ * eve * were drawn which are 
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7 the rate of growth was again 
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Significance of Difference Between Mean Spatial Ability Scoree of Cons 
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Standard Deviations 


STABILIZATION OF ABILITIES DURING 
ADOLESOENCE—I 


high for all levels of brightness except the fifth. During the third 
year the rate of growth for the first level further improved but it 
was reduced for the second, third and fourth levels of brightness- 
however, the growth for the fifth level was much accelerated. Thus 
the brightest group maintained its superiority, the three miring 
levels came nearer in clerical ability while the dullest remained 
inferior to all others. 

The standard deviation curves for the five levels of brightness 
are shown in Figure 4(b). ° 


FIGURE 4 (b) 

Curves for the Standard Deviations of Clerical Scores 
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From Figure 4(b) it is observed that the standard deviations 
for all levels of brightness have not remained constant throughout; 
for the first four levels they have increased and for the fifth levels 
they have decreased, We know that during growth of a function 
or a structure standard deviation increases, in part because of in¬ 
creasing individual differences in capacity, and in part because of in¬ 
dividual differences in the speed with which the maturing process 
takes place. These two factors are known to he operative in phy¬ 
sical growth and appear to be operating in clerical ability (percep¬ 
tual speed and accuracy) more than the growth of other abilities. 
During the growth process when both factors operate freely, which 
appears to be the ease with first four levels of brightness, the vari¬ 
ability of scores become greater with the general increments in the 
structure of function concerned. But as an increasing number of 
individuals stop growing, which appears to be the case with fifth 
level of brightness, the means level off to a constant value, the in. 
dividual differences narrow down and are indicative of the achieved 
mature state. The results also show that during the stage of deve¬ 
lopment under investigation, had speed and accuracy been develop¬ 
ing successively (and not simultaneously as one variable) like two 
different functions then it would have resulted in alternating periods 
of increasing and decreasing variability. 

The significance of difference between means of consecutive pairs 
of groups for each level of brightness was tested; the results are set 
out in Table 28. 

The growth of clerical ability for the brightest group was signi¬ 
ficant during the first year only, from class VIII to class IX but 
afterwards there was no significant change. For the three middle 
levels of brightness there was significant growth during the first 
and second years but there was no significant change in the third 
year. There was no significant growth of clerical ability, for the 
dullest group, during the first two years hut it developed significantly 
during the third year from class X to class XI. 

Thus it appeared that the growth characteristics of the second, 
third and fourth levels of brightness were alike and were different 
from those of the brightest and dullest groups, the latter two had 
also different characteristics.' However, the brightest pupils conti¬ 
nued to seore higher, the duller continued to score lower, and the 
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i 

three. middle levels came nearer in ability and occupied middle 
position. 


Mechanical Ability 

The mean mechanical scores for the five levels of brightness 
were plotted and the growth curves for each level were drawn which 
are shown in Figure 5(a). 

From Figure 5(a) and Table 29 it is noticed that the growth 
characteristics of the mechanical scores for the first four levels of 
brightness are alike. There is retardation during the first year and 
then there is almost equal acceleration during the next two years. 
The retardation phenomenon is a peculiar one and reasons for it can 
be considered when longitudinal data is available. The differences 
between the mechanical ability scores for the five levels are main¬ 
tained throughout the three year period. For the fifth level of 
brightness the retardation is continued in the second year as well, 
but the growth rate during the third is higher than for any other 
level of brightness. 

The standard deviation curves for the five levels of brightness 
are shown in Figure 5(b). 

From Figure 5(b) it appears that the standard deviation curves 
for all the levels of brightness are alike and the standard deviation 
showed an increase from first year to third year, probably due to the 
increasing individual differences in capacity and the individual differ¬ 
ences in the speed of the maturing process taking place in the chil¬ 
dren. 

The significance of difference between means of consecutive 
groups for each levels of brightness was tested; the results are set 
out in Table 29, 

The retardation in mechanical ability was significant from class 
VIII to class IX for all levels of brightness. The reason for this 
special phenomenon will be considered only while analysing the longi¬ 
tudinal data. The growth of mechanical ability from class IX class 
to class X was significant for first, second and third levels of bright¬ 
ness but the special phenomenon of retardation continued for the 
dullest group. 

From class X to class XI there was significant growth for 
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FIGTJBE 5 (a) 

Curves for Mean Mechanical Scores 



TABLE 29 

Significance of Difference Between Mean Mechanical Ability Scores for Pupils of Different Age Cum Grade Group 
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FIGURE 5 (b) 

Curves for the Standard Deviations of Mechanical Ability Scores 



second and fifth, levels of brightness but the growth of pupils be¬ 
longing to first, third and fourth levels was not significant. 

Thus it appeared that the growth characteristics of mechanical 
ability were almost similar for all levels of brightness, there was great 
retardation during the first year but acceleration thereafter (except 
in case of fifth level of brightness where the retardation continued 
during the second year as well) j the mean mechanical scores were 
highest at the eighth grade; and the pupils maintained their rela¬ 
tive standing (superiority or inferiority) in the mechanical ability, 
throughout the higher secondary stage. 

Reasoning Ability 

It has been noticed earlier that the distributions of reasoning 

i ! 
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ability scores were negatively skewed. Hence for „+ a • 
growth of reasoning ability the f studymg the 
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TABLE 30 

Medians for Reasoning Ability Scores 


OlaaslAge 

12+ 

13 + 

14 + 

16 + 

10 + 

17+ 

18 + 

19 + 

vni 

39.70 

37.77 

36.96 

33.36 

26.13 




IX 

— 

38.41 

38.00 

36.84 

36.38 

84.00 



X 

— 

— 

40.69 

39.77 

39.47 

39.70 

36.60 


XI 

— 

— 

— 

40.33 

41.13 

41.26 

39.18 

39.36 











As the distributions of reasoning ability were significantly 
negatively skewed the Median Test was used to determine the differ¬ 
ences in central tendencies of various age-cum-grade groups. 

From the above Table it appears that the growth characteristics 
of reasoning ability for the first and second levels of brightness were 
almost similar. There was no significant growth in reasoning abi¬ 
lity from class VIII to class XI. For the third level of brightness 
there was no significant growth from class VIII to class IX but 
the growth from class IX to class X as also from class X to class 
XI was significant. At the eleventh class there were no significant 
differences between the three levels—first, second and third. The 
growth, for the fourth level was significant from class IX to class 
X only and it was not significant in other years. The growth for 
fifth level of brightness was significant from class VIII to class IX 
only but the rate of growth was such that at the eleventh class level 
there were no differences between the median scores of pupils of 
fourth and fifth levels of brightness. 

Thus it appeared that the growth characteristics of the reason¬ 
ing ability were different for the five levels of brightness, but a pla¬ 
teau more or less appeared, for the first, second and fifth levels 
of brightness during the eloventh class and the differences in median 
scores at the eighth class tended to decrease at the eleventh grade. 

Numerical Ability 

Like the distributions of reasoning ability scores the distributions 
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TABLE 32 

Malians for Numerical Ability Scores 


Olass/Age 

12+ 

13+ 

14 + 

15 + 

16 + 

17+ 

18+ 

10+ 

vm 

IX 

X 

XI 

10.00 

3.SI 
11.66 

6.07 

0.45 

13.66 


8.40 

6.72 

10.20 

17.73 

5.50 

8.77 

14.31 

4.50 

12.00 

10.00 


FIGURE ? 

Curves fcr Median Numericvl Scores 
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of numerical ability scores 'were also highly skewed and deviated sig¬ 
nificantly from normal curve. The latter distributions were positive- 
ly skewed. Hence for studying the growth of numerical ability the 
medians for age-cum-grade groups were worked out, they are shewn 
in Table 32. The median scores were plotted to draw the growth 
curves which are shown in Figure 7. 

From Figure 7 and Table 32 it is evident that the growth 
characteristics of numerical ability for the five levels of brightness 
are almost similar. The growth is continuous throughout the three 
year period (except during second year for the dullest group) and 
the rate is high during the last year. The difference between first 
and second levels of brightness vanish at the end of third year but 
the differences in numerical ability between other levels remained as 
they were at the eighth grade. 

The significance of the difference between medians of consecutive 
pairs of groups for each level of brightness was tested by using the 
Median Test. The results are set out in Table 33. 

From Table 33 it is noticed that there was no significant 
growth of numerical ability, for the first level of brightness, over 
the three year period. For second, fourth and fifth levels of bright¬ 
ness, there was significant growth from class X to class XI only. 
However, growth for the third level of brightness was significant 
from class VIII to class IX as also from class X to class XI. 

Thus it appeared that the growth characteristics of the numeri¬ 
cal ability were almost similar for the five levels of brightness and 
the relative standing in numerical ability, superiority or inferiority, 
was generally maintained from classes eight through eleventh. 

Abilities of the Modal Age Group 

Since raw test scores vary considerably in meaning, they can¬ 
not he used in comparing growths of different abilities. The raw 
scores for different tests have different means and ranges, for 
example, the raw scores on the verbal ability test vary from 0 to 
64 while those on the numerical ability test vary from 0 to 35. Thus 
it is obvious that one ability would appear to grow more than the 
other. Therefore for the purpose of achieving comparability of 
growth of abilities it is necessary to reduce the scores to some com¬ 
parable form. 


174 



to 




175 




INDIAN EDUCATION AD REVIEW 
Volume 8, Number 1, January 1973 


The combined means and standard deviations from the means 
and standard deviations for the four class groups of modal age 
were first found out for each ability and the mean scores were then 
expressed on another scale of mean 50 and standard deviation 10. 
The converted scores are shown in Table 34 and the growth curves 
obtained by plotting them are shown in Figure 8; the growth angles 
and growth rates are given in Appendix IV. 

From Table 34 and Figure 8 it is noticed that the growth 
curves for verbal, reasoning and clerical abilities are almost simi¬ 
lar. There is continuous growth of these abilities throughout the 
three year period but the rate of growth is highest from class IX 
to class X. The scores for the three abilities at class VIII are 
nearly the same and they are also equal at class XI. The growth 
of numerical ability is also constant throughout the three year period 

FIGURE 8 I 

Changes in Ability Saores for the Modal Age Croup 
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TABLE 34 

Converted Ability Scores for^Modal Age Group 



VIII 

IX 

X 

XI 

V 

40.73 

48.98 

63.17 

56.26 

B 

48.13 

48.86 

61.71 

64.18 

N 

46.66 

48.66 

61.44 

58.23 

S 

48.69 

47.79 

61,96 

54.89 

C 

46.80 

49.78 

52.48 

64.30 

M 

66.27 

43.67 

48.60 

61.22 


but the growth rate from class X to class Xt is very high with the 
result that the numerical ability scores exceed the scores of other 
abilities at class XI. The growth curves of spatial and mechanical 
abilities were similar in so far as there is retardation from class 
VIII to class IX and continuous growth thereafter; the growth rate 
being highest from class IX to class X. However the retardation 
from class VIII to class IX of mechanical ability is extraordinary 
and reasons thereof will he considered while analysing longitudinal 
data. 

Conclusion 

The growth curves, or better age progress curves, for the six 
abilities—verbal, reasoning, spatial, numerical, clerical and mecha¬ 
nical exhibited different characteristics. The growth curves for 
verbal and reasoning were almost similar; the brighter groups began 
at a higher level but grew at a slower rate than the duller groups 
so that the differences between the groups of varying brightness, 
noticed at the eighth grade, tended to decrease at the eleventh grade. 
The growth curves for numerical, clerical and mechanical had al¬ 
most similar characteristics; the rate of growth for pupils of differ¬ 
ent degrees of brightness was almost equal and, therefore, the differ¬ 
ences between the ability scores for the five levels, noticed at the 
eighth grade, were maintained throughout the three year period. The 
growth curves of spatial ability indicated that the brighter groups 
not only began at a higher level but tended to grow at a faster 
rate so that the differences between the brighter and duller groups, 
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observed at the eighth grade, had increased at the eleventh grade 
The growth of abilities for the modal age group indicated that 
the growth characteristics of verbal, reasoning and clerical abilities 
were almost similar, all these abilities continued to grow through¬ 
out the higher secondary classes while the rate of growth was maxi¬ 
mum from class IX to class X. The growth of spatial and mecha- 
nical abilities again were similar; there was retardation from class 
VIII and class IX but continuous growth thereafter. The growth 
of numerical ability was constant throughout the three year period 
but there was high acceleration from class X to class XI with the 
result that the numerical ability scores exceeded the scores of all 
other abilities at class XI. 


Atmananda Sharma is Reader in the Department of Educa¬ 
tional Psychology and Foundations of Education, National Institute 
of Education, NCERT, New Delhi. 
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TABLE (ii) 

Agawise Distribution of Studenta about Whom Data on All 
Feats w os Available 


Grade Age 

12+ 

13+ 

14+ 

10+ 

16+ 

17+ 

18+ 

19+ 

Total 

vm 

88 

190 

123 

06 

16 

— 

— 

— 

621 

IX 

— 

60 

100 

110 

77 

44 

— 

— 

496 

X 

— 

— 

60 

108 

102 

68 

30 

— 

367 

XI 

— 

— 

r— 

31 

06 

76 

63 

23 

283 


JV.B. The ago was calculated on October 1, 1003 and -was reported to nearest 
birth day. 

TABLE (Hi) 

Means and S-D. of Total Group and Sample 


Ability Total Group Sample Difference O.U. 

~M SJ3. M KS. between 

means 


y 

a vm 

26.10 

13.36 

20.12 

13.37 

0.93 

1.10 



(616) 


(621) 





a xi 

37.77 

11.46 

38.57 

11.40 

0.80 

.91 



(016) 


(283) 




R 

C VIII 

34.84 

7.47 

36.41 

7.49 

0.67 

1.27 


C XI , 

(638) 

39.2? 

6.04 

(621) 

39.40 

. 6.04 

0.10 

.41 



(420) 


(283) 




N 

C VIII 

7.88 

6.60 

7.86 

6.48 

0.03 

.00 



(OH) 


(021) 





C XI 

16.01 

8.70 

16.67 

8.00 

0.00 

.99 



(409) 

.11-00 . 

(283) ■ 




S 

0 VIII, 

1 21.44 

22.70 

11.88 

1.20 

1.82 


1 

(640) 

(621) 





0 XI 

29.96 

12,86 

20.93 

13.32 

.02 

.02 



(402) 


(283) 




0 

o vm: 

38.70 

13.36 

39.20 

13.18 

.60 

,60 



(616) 


(621) 





0 XI 

63.01 

18.26 

62.66 

18.17 

.36 

.20 



(410) 


(283) 



.64 

M 

o vm 

62.69 

10.06 

63.00 

9.43 

.31 



' (614) 

' 

(021) 



.06 


0 XI 

64.42 

12.90 

66.08 

13.21 

.66 



(396) 


(283) 
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A Study of Relationship between 
Size, Costs and Efficiency of 
Secondary Schools* 


C. L, Sapra 


Efficiency of a school is defined as perfor¬ 
mance of pupils vn the examinations of the 
Central Board of Secondary Education and 
such aspects of pupils’ development as worh- 
experience, citizenship training, etc., which arc 
not evaluated in external examination and for 
the training of which the school is not exclu¬ 
sively responsible, have been left out. A syste¬ 
matically selected random sample of 51 of the 
256 government higher secondary schools of 
Delhi studied here shows negative but statisti¬ 
cally insignificant relationship between size of 
school and educational efficiency both raw and 
adjusted for factors like class size, teachers’ 
qualifications, status of school building etc. 
Teaching costs per pupil show an inverse 
relationship with school size upto and between 
750 and 860 pupils. No appreciable fall in 


'•This paper was submitted, by the author to the Asian Institute of Edu¬ 
cational Planning and Administration, New Delhi in February, 1971, in 
fulfilment of the requirements of the Xlth Training Course for Educa¬ 
tional Planners and Administrators. The study is confined to government 
high/higher secondary' schools o'f Delhv/New Delhi.' ’ ■ 1 
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cost per pupil is seen when school size increases- 
beyond this. 


There has been unprecedented expansion of educational facili¬ 
ties at all levels in the Union Territory of Delhi during the poat- 
independence period due to demographic factors, large scale in- 
migration of people from the adjoining States to Delhi and Govern¬ 
ment policy of providing free, compulsory and universal primary 
education for all children up to the age of 14 (Directive Principle 
under Article 45 of the Indian Constitution) ** and increasing social 
and economic demands for education. In government higli/higlier 
Secondary schools (general education), for example, the number of 
pupils increased from 9,258 to 1,72,378 between 1951 and 1970. The 
corresponding increase in the number of government high/higher 
secondary schools was from 16 to 278. The figures in respect of the 
differentials between urban and rural schools and between boys and 
girls schools during this period, may be seen in Tables 1 and 2. The 
discrepancy between the increase in the number of institutions and 
the enrolment implies that in urban areas, relatively a small number 
of new schools were opened during 1951-70 and a substantial part 
of additional enrolment was accommodated in the then existing 
schools (this is particularly true of girls schools), while in rural 
areas, the increase in the number of schools was much higher than 
that in the enrolment. These two developments indicate that a large 
number of schools in urban areas became unwieldly, while in rural 
areas a large majority of small-sized schools were opened, This is 
further borne out by the figures set out in Tables 3 and 4. The 
average sizes of schools shown in Table 3, however, do not present a 
true picture, because the enrolment in some schools was as low as 
less than 200, while in some others it was as high as over 2,000, 

It follows from the foregoing that the size of schools is mi 


••This has generated pressures on secondary and higher education, 
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Note s Pignres in parentheses indicate percentage increase over the enrolment in 1950-51 except for rural 
schools in -which case the increase is over the enrolment in. 1960-61. 
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Source : Directorate of Education, Delhi. 
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SIZE, costs AND EFFICIENCY 
OF SEOONDAUY SCHOOLS 


important problem, Too large institutions become unmanageable 
and are, tberefoie, likely to afTcct educational efficiency adversely 
while institutions too small may not permit economies of cost. The 
problem of school size assumes greater significance in' developing 
countries, where resources are scarce. Unabated expansion of educa¬ 
tional facilities in these countries is inevitable in the years to come. 
Large-sized institutions in urban areas and small-sized institutions 
in rural areas are also bound to spring up due to the rising social 
demand for education and local and political pressures.' The only 
W to get over this difficulty appears to be to have optimum-sized 
institutions which are neither too large nor too small. There is a 
general feeling that such institutions are economically viable and 
educationally efficient. 

Underlying whatever has been said in the preceding paragraph 
js the assumption that there is a relationship between the size of 
schools, their costs and their efficiency. The purpose of this study 
is to examine this relationship. The likely outcomes of the study 
would be : (i) the knowledge about the relationship between these 
three variables, and (ii) the knowledge about the maximum permis¬ 
sible size of a secondary school which could help in minimising costs 
and maximizing efficiency. 

2 , Definition of Terms 

The terms ‘size of schools', ‘educational costs’, and ‘edu¬ 
cational efficiency’ are defined differently by different peo¬ 
ple, For example, the size of schools is defined either in 
terms of the number of pupils or the number of classes*. The re¬ 
lation between the number of pupils and the number of classes per 
school was examined more closely for several years by means of re¬ 
gression analysis in a study 1 and the correlation between the two 
variables was found to be very high (r=,997), so that one quantity 
could be substituted for the other, Similarly, educational costs can 


•Here the term 'classes' means ‘sections 1 . A grade or class may have one 
or more than one sections. 

Netherlands Central Bureau of Statistics (Department of Cultural and 
aucational Statistics), Size and Costs of Secondary Grammar Schools, The 
Hague; 1965, p. 4. < . ' • 
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be defined in terras of costs to the Government, costs to the parents 
and costs to the society. Again, educational costs can be of two 
types—capital and recurring. Educational efficiency is also de¬ 
fined in terms of ‘internal efficiency’ and ‘external efficiency’. In- 
ternal efficiency is related to the input-output ratio based on the 
rates of dropouts and repetition for a cohort of pupils. External 
efficiency is concerned with the extent of employability of pupils 
who leave school after completing the course of education in which 
they were admitted. In view of a variety of connotations of these 
terms, it may be appropriate to give below their exact definitions as 
adopted for the purpose of this study. 

Size of Schools 

The size of schools at a particular point of time means the 
number of pupils enrolled in all the classes that the school under 
study provides. 

Educational Costs 

Educational costs include the recurrent expenditure incurred 
by the Government on salaries and allowances of teaching and non- 
teaching staff and on all other items of recurring nature. Govern¬ 
mental expenditure on school buildings* and the amounts spent hy 
the parents on the education of their children have been left out of 
consideration. Capital expenditure on library, furniture and equip¬ 
ment has also not been taken into account because of inaccuracies in 
data. 

Educational Efficiency 

Educational efficiency has been defined for the purpose of this 
study as the pupils’ performance in the higher secondary examination 
conducted by the Central Board of Secondary Education. This defi¬ 
nition has been adopted because pupils’ performance in the external 

♦Information in respect of expenditure on' school buildings is not available 
in the school records, because accounts for this item are maintained by 
the Public Works Department. 
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examination appears to provide a common yard-stick to evaluate 
schools, howsoever doubtful the reliability and validity of the exter¬ 
nal examinations may be. Such aspects of pupils’ development as 
work-experience, citizenship training, etc. which are not evaluated 
in the external examination, and for the training of which school is 
not exclusively responsible, have been left out. 

3. Conceptual Framework 

As stated earlier, the purpose of the present study is to examin e 
relationship between three variables viz. size of schools, tlicir costs and 
efficiency. As regards costs-size relationship, it may be assumed that 
increase in the recurrent expenditure of schools seen in relation to 
increase in additional enrolment is always less than the proportionate. 
Based on this assumption, one can find out the relative significance 
of the cost-reducing effect on an additional increase of every 100 
pupils. While considering relationship between costs and efficiency 
and size and efficiency, it may be assumed that with the increase in 
total costs and decrease in size of schools, their efficiency will im¬ 
prove. It is possible that a point may be reached when the per 
pupil cost does not decrease appreciably with increasing enrolment 
in a school. Likewise educational efficiency does not improve very 
much as school size falls below a certain limit. 

In the previous section, educational efficiency has been opera¬ 
tionally defined in terms of pupils’ performance (pass %) in the ex¬ 
ternal examination. But this may not give us a true measure of 
educational efficiency because pupils’ performance (pass %) in the 
external examination can be adversely or favourably affected by many 
factors. These factors can be broadly classified into three categories 
m pupil factors, family factors and school factors. Pupil factors 
may include: (i) level of intelligence, (ii) scholastic aptitude, (iii) 
regularity in attendance, (iv) motivation for learning, (v) distance 
of school from the residence of pupils, etc. Factors specific to family 
area may include: (i) socio-economic background of the family, (ii) 
educational status of the family, etc. School factors may include: 
(i) chronological age of school, (ii) size of school, (iii) average size 
of class, (iv) pupil-teacher ratio, (v) shift system, (vi) average space 
per pupil, (vii) par pupil expenditure on furniture, equipment and 
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.library, (viii) status of school building, (ix) position regarding avail¬ 
ability of furniture and teaching aids, (x) age of teachers, (xi) tea¬ 
chers’ qualifications, (xii) teachers’ experience, (xiii) teachers’ inser- 
vice education (xiv) distance of school from teachers’ residence, (p) 
teachers’ workload, (xvi) teachers’ motivation and enth usiasm for 
teaching, (xvii) provision of co-eurricular activities, (xviii) provision 
of guidance services, (xix) provision of special programmes for the 
gifted and educationally backward pupils, (xx) provision of student- 
freeships and scholarships, (xxi) provision of mid-day meals, etc, 
This list of factors in the ‘pupil’ area, ‘family’ area, and ‘school’ 
area is by no means exhaustive, Many more factors can he identified 
and added to this list. 

Some of the factors mentioned above appear to be positively cor¬ 
related, while others are likely to be negatively correlated with edu¬ 
cational efficiency. To obtain a more meaningful and a reliable in¬ 
dex of efficiency, educational efficiency in the present study has been 
adjusted for each school in relation to six important school factors, 
namely, average size of class, status of school building, percentage of 
trained teachers, teacher-pupil ratio, average qualifications and aver¬ 
age experience of a teacher. To put it more explicitly, adjusted 
index of educational efficiency has been constructed for each school 
by giving a higher rating to those schools which show good results in 
spite of some handicaps (e.g. large class size, which is negatively re¬ 
lated to efficiency) and by giving a lower rating to those which show 
good results, hut have some advantages (e.g. small class size, better 
qualified teachers, etc,) 


II 

Methodology and Pbooedukb 


1. The Sample 

There were 453 higher secondary schools in Delhi in 1969-70, out 
of which 278 were government schools. The present study is confined 
to government higher secondary schools only because the inclusion of 
private aided schools in the sample would have introduced another 
intervening variable. 
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While drawing sample for the study-) all those schools which were 
not full-fledged* schools for at least three years, were left out from 
the list, so that there were 256 full-fledged government higher secon¬ 
dary schools with three-year standing in 1969-70. Out of these, 51 
schools (20%) were drawn for the study on a systematic sampling 
basis, fairing every fifth school from the list starting from serial No. 3 
(a number randomly selected out of the Nos. 1-5), so that schools at 
serial Nos. 3, 8, 13, 18, 23 and so on, were chosen for the sample. The 
details in respect of the sample may be seen in Table 5. 


2, Collection and Quantification of Data 

A draft questionnaire was developed to collect data for the 
purpose of this study. Draft questionnaires was modified on the 
basis of a try-out in two schools. The final version of the question¬ 
naire was mailed to 51 sampled schools through the Directorate of 
Education, Delhi. Of these, 26 schools responded. Five responses 
were not usable, so that the data from 21 schools were processed for 
purpose of analysis. Besides, information in respect of certain 
items received from some of these schools could not be used because 
of incompleteness and inaccuracies. 

The data regarding class-wise enrolment, recurring expenditure, 
examination results**, etc., were collected for three years, i.e., 1968, 
1969 and 1970, not to study trends but to smooth out any special con¬ 
ditions operating in some schools in a single year. Smoothing out 
was done by averaging the data. 

The scheme followed for quantification of data and for construc¬ 
tion of some of the indices used in this study, is as follows: 

Average size of a class has been calculated by dividing the total 
number of pupils in a class (E) by the total number of sections or 

E 

classrooms in that class, i.e. — 

' a 

The status of a school building is determined by such factors as 

*A full-fledged higher secondary school in Delhi means a school having 
all the three higher secondary classes, viz., IX, X and XI. 

**Data in respect of examination results for the years 1969 and 1970 were 
used as the figures for 1968 were not readily available. 
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its nature*, its location and the facilities provided within the school 
The info rmation in respect of these three variables has been quanti¬ 
fied as follows: 

. A school which has all pueca classrooms of officially prescribed 
size gets 5 scores, a school where 4/5th of the classes are held in 
pueca classrooms and l/5th in tents gets 4 scores, and so on. A 
school which satisfies all the conditions of ideal location (viz. healthy 
place, quiet place, free from dust, free from heavy traffic and pro¬ 
vided with drainage/sewage disposal facilities) gets 5 scores (1 score 
for each condition). A school which does not satisfy any of these 
conditions gets 0 score. Again, a school which has provision for 
electricity in all rooms, electric fans in all rooms, power for heating, 
etc. and adequate drinking water facilities has been given 4 scores 
(1 score for each facility). A school which does not have provision 
for any of these facilities gets 0 score. Tho adequacy of sanitary 
arrangements in schools has been determined on a 3-point scale viz. 
very satisfactory, satisfactory and unsatisfactory. The schools which 
have adequate number of flush-out urinals and lavatories both for 
teachers and pupils are considered as very satisfactory; those which 
have adequate number of flush-out/ordinary or exclusively ordinary 
urinals and lavatories both for teachers and pupils are considered 
as satisfactory; and those which have very poor sanitary arrange¬ 
ments are considered as unsatisfactory. The adequacy of urinals 
and lavatories has been determined on the basis of one lavatory and 
two urinals for every 100 persons (pupils and 'teachers). 

While calculating average qualifications of a teacher in a 
school, matriculation and intermediate have been ignored because of 
the lack of uniform pattern of qualifications possessed by teachers 
at these two levels. 

Some of the teachers have qualified in the four-year first degree 
course (B.A./B,Sc,/B.Com.) after passing matriculation examina¬ 
tion, while others have qualified in the three-year first degree course 
after passing higher secondary or PUG examinations, and while still 
others have qualified in the first degree after passing matriculation 
and honours in modern Indian language (Hindi/Ur&u/Punjabi) 

*In Delhi, quite a few schools have tented accommodation for some 
dasses and some have improvised school buildings. Hence the nature of 
a school building is one of the important factors to determine the status. 
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and/or oriental language (Sanskril/Persian/Arabie) examinations. 
Quantification scheme of academic qualifications starting from tlie 
first degree, as followed in this study, is os under: 

I Div. 11 Div. HI Div. 

B.A./B.Sc./B.Com. or oquivalant 3 2 1 

M.A./M.Sc./M. Com. or equivalent fl 5 4 

Based on this scheme, a teacher obtaining first division in B.A, 
and second division in M.A. gets 3+5=8 scores, while a teacher se¬ 
curing second division both in B.A. and M.A. gets 2+5=7 scores. Si¬ 
milarly, other combinations have been formed to arrive at a single 
score for each teacher. 

As regards quantification of professional qualifications of tea¬ 
chers, the following scheme has been adopted: 

I Dim. II Div. Ill Div. 

B.Ed./B.T./LT. Theory 3 3 1 

Practical 3 2 ] 

Total 0 4 2 

The untrained teachers have been given 0 score. 

The total scores (k) for academic and professional qualifications 
of all teachers working in a school have been divided by the number 
of teachers (t) to get the index average qualifications of a teacher 

in that school, i.e. -r— 
t. 

Average teaching experience of a teacher in a school has been 
calculated by adding the teaching experience of all teachers (ex¬ 
pressed in terms of approximate years) working in that school and 
then dividing the value ( 11 ) thus obtained by the number of tea- 

ohors (t), i.e. — 

Average cost per pupil has been calculated by dividing the 
total recurring expenditure of a school (q) during the last three 
years by the total number of pupils in that school in these three 

years (E), i.e. J- 

Index of educational efficiency ( x) as defined in terms of pa. 
pils’ performance (pass %) in the external examination has been 
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calculated on the basis of higher secondary examination results of 
each sampled school for the examination years 1969 and 1970, as 

under: 



Where Mi and Ma are the number of pupils who passed the 
higher secondary examination in 1969 and 1970 and Ni and N a are 
the number of pupils who appeared in that examination in those two 
years. 


Adjusted educational efficiency ( ^ ) m * relation to average class 
size* and average qualification of a teacher for schools A and B. 

Suppose the maximum average class size based on data received 
from all the 21 schools works out to 40 pupils and average class size 
of school A is 30 and of school B 40. Suppose again, the maximum 
average qualification of a teacher based on data received from all the 
21 schools works out to 12 and average qualification of a teacher for 
school A is 10 and for school B 8. Suppose further that the average 
pass percentage based on the higher secondary examination results 
of 1969 and 1970 in both the schools is 60. The adjusted educational 
efficiency (x) for schools A and B in relation to these two variables 
mil be as follows: 

J._ DO x-§£x4§-S4% 

I, = 60 X-jj-x-^- = 80 % 

The adjusted index of efficiency for each sampled school accord¬ 
ing to the above model was constructed. This was followed by work¬ 
ing out co-efficients of correlation (r) between the five variables viz. 
school size and costs per pupil, school size and educational efficiency 
(actual), school size and educational efficiency (adjusted), costs per 
pupil and educational efficiency (actual) and costs per pupil and 


‘Average dass size appears to be negatively correlated while average qua¬ 
lification of a teacher is likely to be positively correlated with educational 
eflidency. 
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educational efficiency (adjusted). The significance of correlations 
was also tested statistically. 

Partial correlations were calculated between school size and per 
pupil costs with efficiency (both actual and adjusted) held constant- 
between school size and efficiency with per pupil costs held constant- 
and between school efficiency and costs with school size held constant! 

The 21 sampled schools were divided into three groups according 
to their size namely, small-sized (enrolment below 500), medium-sized 
(enrolment 500-750) and large-sized (enrolment above 750). Analy¬ 
sis of variance was carried out to find out if the means of costs per 
pupil, educational efficiency (actual) and educational efficiency (ad- 
justed) differed significantly or not for these groups. 

Ill 

Analysis op Data 

1. Relationship between School Size and Costs 

The correlation co-efficient between the size of school and the 
costs per pupil was found to be as high as — 0.94. This shows that 
there is a close negative relationship between these two variables, 
The high correlation co-efficient size affirms the hypothesis that the 
per pupil cost decreases with increase in the enrolment. The par¬ 
tial correlations between school size and per pupil costs, when actual 
and adjusted efficiency are held constant, reduce to —0.91 and 
— 0.84 respectively. This shows that the relationship between these 
two variables is not much changed with the variation in efficiency of 
schools. 

The costs per pupil for different sizes of schools are depicted in 
the graph below. It will bo seen from the graph that the drop in 
per pupil costs is relatively small when the number of pupils in¬ 
creases to 70.5. On the other hand, the schools having enrolment bet¬ 
ween 750 and 850 have distinctly lower per pupil costs compared to 
smaller schools. 

2. Relationship between School Size and Efficiency 

The co-efficients of correlation between the size of school and 
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the actual and adjusted efficiencies were found' to "be 0.29 and 0.32 
respectively. Both these values are not significant. These rather 
weak relationships show that the efficiency of a school whe¬ 
ther actual or adjusted in relation to certain school factors, depends 
not only on the size of school, but also on many other factors, such as 
intelligence of pupils, their scholastic aptitude and their socio-econo¬ 
mic background, effectiveness of management, teachers’ enthusiasm, 
teachers’ competence in subject-matter, etc. The partial correla¬ 
tions between school size and actual and adjusted efficiencies, when 
the variable per pupil costs is held constant, reduce to .024 and 0.59 
respectively. This shows that when the effect of per pupil costs is 
removed, the relationship between school size and efficiency becomes 
all the more insignificant. . 


-’197 




INDIAN EDUCATIONAL REVIEW 
'Volume 8, Number 1, January 1973 


3. Relationship between School Efficiency and Costs 

The correlation co-efficients between the costs per pupil an d 
school efficiency (actual and adjusted) were found to be — 0 30 and 
— 0.32 respectively. Both these values are insignificant. It is in. 
teresting to note that consistent with the results obtained for rela. 
tionship between school size and efficiency, the relationship between 
school efficiency and costs is also not very strong. This means that 
school efficiency depends upon many more factors, besides the costs 
per pupil and the size of school. The partial correlations between 
actual and adjusted efficiencies of schools and per pupil costs, when 
school size is held constant, reduce to—.071 and —0.059 respecti¬ 
vely. This shows that when the effect of school size is partialled out, 
the relationship between school efficiency and costs becomes all the 
more insignificant. 

4. Comparison of Costs per Pupil and Educational Efficiency to 

Schools of Different Sizes 

The 21 sampled schools were divided into three groups accord, 
ing to their sizes. The 7 schools with enrolment below 500, 9 schools 
with enrolment between 500 and 750 and 5 schools with enrolment 
above 750, were considered respectively as small-sized, medium-sized 
and large-sized schools. Costs per pupil and educational efficiency 
(actual and adjusted) were compared for these three groups of 
schools by using analysis of variance. The results are summarised 
in Tables 6-8 below: 


'CABLE! 6 


Analysis of Variance for Comparison of Costs per Pupil in Softools of 

Different Sites 


Source of Variation 

O.f. 

Sums of 

Mean Square 

P 



Squares 

( Variance ) 


Between groups 

2 

111480 

50744 

satt 

Within groups 

IS 

28038 

1558 


Total 

20 

139527 




The value of V is significant at .01 level. 
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TABLE 7 

Annluaifi of Variance for Gampetriunn of Rtluntliantil Efficiency (Actual) of 
J Schools of Different Sizes 


Source of Variation 

<l-f- 

Sums of 
Squares 

Mean Square 
(1 Vaiianre) 

F 

Butween groups 

Within groups 

o 

18 

300.14 

44S2.45 

109.57 

240.02 

<1 

Total 

20 

4881.59 




_100.57 _ 

240.02 

<1 



The value of F is not significant. 





TABLE 8 

Analysis of Variance for Comparison of Educational Efficiency ( Adjusted) 
L " of Schools of Different Sizes 


cures of Variation 

d.f. 

Sums of 
Squares 

Mean Square 
(Variance) 

Between groups 

2 

345.50 

172.75 

Within groups 

18 

2762.78 

152.03 

Total 

20 

3008.28 



w_172.7G_ 

152.03 

1.12 


The value of F is not 

significant. 




It -will be seen that the means of per pupil costs in the three 
groups of schools differ significantly, while the means of educational 
efficiency (both actual and adjusted) are not significantly different. 
These results are in conformity with the results obtained through 
correlation co-efficients. 


IY 

Findings and Conclusions 

1. There is a high correlation between the size of school and 
the costs per pupil, 
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2, Considering the economic criterion, the size of a higher secon¬ 
dary school with classes VI-XI should he between 750 and 850. 

3, Although there is a small positive correlation between school 
size and efficiency and a small negative correlation between school 
efficiency and per pupil costs, the relationships are not si p nifin nT1 t 
It is perhaps due to our sample being small and also due to the fact 
that efficiency depends on many more factors, e.g,, int ellig ence of 
pupils, their scholastic aptitude and their socio-economic background, 
etc. 


V 

Limitation of the Stott 

The limitation of the study is that the sample is small and possi¬ 
bly biased due to high degree of non-response. However, the Mas is 
not expected to be serious. The above conclusions are subject to this 
limitation and, therefore, are only suggestive of the type of relation¬ 
ship to he expected between school size, per pupil costs and efficiency 
as measured by pass percentage in the external examination. 


C. L. Sapt~a is Reader in the National Institute of Education, 
N.C.E.R.T., New Delhi. 
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Stability of the Self-Concept 


Pratibha Deo 


In measuring the self-concept, many stu¬ 
dies show low stability, i.e., a low test-retest 
reliability which Cronbach has called the “co¬ 
efficient of stability’ \ This study on one 
hundred B.Ecl students in a Punjab college 
had four sessions as test administration at 
time internals of a month, a month-and-a half 
and two months after the first administration. 
Consistency and discrepancy scores were de¬ 
veloped. There is a trend of systematic de¬ 
crease of consistency scores as the time inter¬ 
val increases. Though total scores tend to re¬ 
main stable, there are changes within the 
scores. Means of discrepancy scores increase 
steadily with time interval. These differen¬ 
ces are significant. It appears that the fluid 
self-concept and personal variability rather 
than unreliability of measuring instrument 
are responsible for the variations. 


Amongst the different methods used for establishing reliability, 
the test-retest method aims at getting the error variance due to ran¬ 
dom fluctuations in the performance from one test session to ano¬ 
ther. Cronhach (1947) has proposed the term “Coefficient of sta¬ 
bility” to this test-retest measure, since the attempt is to find out 
how stable the scores would be from one session to another. 
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Researchers have shown considerable interest in personal varia¬ 
bility in measured abilities. According to Guilford (1954), it was 
pointed out that we should know not only the examinee’s characte¬ 
ristic level on a scale of ability but also liis degree of consistency in 
performing near that level. Mosier’s epsilon score (Guilford 1954) 
i.e. the degree of variability showed a low reliability of only .55 and 
that by Lorr was .64 (Guilford 1954). Glaser (Guilford 1954) 
measured consistency by administering the test two or three times, 
but the reported reliabilities ranged only from .51 to .72. On the 
basis of these results Guilford (1954) concluded that no consistency 
score yet proposed has achieved sufficient reliability or generality. 

In most of the reported reliability coefficients in ability tests, 
the phenomenon of intra-individual changes does not pose a serious 
problem, because over not-too-long a period of retesting, the respon- 
ses of the individuals tend to be uniform and patterns of responses 
remain more or less the same. However, this may not hold true in 
case of certain personality measures like self-concept which are more 
sensitive to small changes. In these cases daily experiences are 
likely to cause shifts in responses. This is the reason why resear¬ 
chers in self-concept are first concerned with the reliability of self- 
concept scores. 

Wylie (1961) has observed that in the majority of studies on 
self-concept, no reliability estimates are given and those that aro 
presented are mostly of the split-half or inter-judge variety, giving 
no indication of stability on retest. However these two methods of 
reliability present different pictures of error variance. It has been 
remarked appropriately by Wylie (1961) “Regardless of which 
basis is used for constructing and interpreting the split-half coeffi¬ 
cients which may be obtained from the long lists of items, all workers 
agree on a priori grounds that, such coefficients will overestimate the 
total reliability of a test over time, since the total unreliability in¬ 
cludes the instability error as well as the inconsistency error”. Til- 
deck (1952) has demonstrated empirically that this is the ease under 
specified conditions of test lengths and difficulty. Gulliksen (1950) 
has cited several studies appearing before 1950 which also demons¬ 
trated empirically that correlated odd-even coefficients overestimate 
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both test-retest and parallel form correlations. Such overestimation 
in the opinion of Wylie (1961) is due to the fact that the split-half 
coefficient is free of errors associated with time. In some instances, 
the split-half coefficient may be larger than the coefficient of stabi¬ 
lity because of the spurious effect of response sets which might be 
particularly influential at one testing session. The coefficient of 
stability, therefore, is the only appropriate estimate when testing 
self-concept-time relationship. Cureton (1958) had contended that 
the error variance should he uncorrelated with true score if the co¬ 
efficient is to be interpreted as a reliability coefficient for the combi¬ 
nation of factors we are attempting to measure. Wylie (1961), 
nevertheless, has suggested that it is unlikely that error variance is 
uncorrelated when one obtains a coefficient from two repetitions of 
the same test. 

In spite of this basic importance of studying stability of self- 
concept measures, very few studies are available in this field as has 
already been observed by Wylie (1961). Studying the reliability of 
the self-ideal ‘r’s, it was noted that the control group of subjects 
who did not have counselling showed a mean initial self-ideal ‘r’ of 
.58 as compared to a mean follow-up ‘r’ of .59 (Wylie 1961). Using 
two hundred anonymous self-descriptions by adults, Taylor (1955) 
observed one week test-retest mean ‘r’ of .79 for self-ideal sorts. The 
eight-week test-retest reliability coefficients for Bill’s Self, Ideal and 
Other Person are .79, .72 and .78 respectively. In a study by Engel 
(1959) the average self-self correlations over a ten day period was 
.68 and by comparison, the average self-self ‘r’ over a two year pe¬ 
riod was .53; this confirmed the author’s hypothesis that crystalli¬ 
zation of the self-concept is achieved earlier in development. 

This shows that adequate evidence on the stability of self-con¬ 
cept scores is lacking. Moreover, it seems that the concepts of sta¬ 
bility have not been further tested on the concepts of consistency, 
because most of the studies are satisfied with calculations for total 
scores. However, such a method of studying consistency only with 
the difference between the total scores on two administrations hardly 
gives a correct and complete picture of shifts in the responses, be¬ 
cause theoretically, the whole score may remain almost the same 
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yielding a very high correlation and yet there may he a considerable 
shift in responses if studied iteimvise. While studying the total 
scores-difference and item-to-item discrepancy, the author (Deo 
1968) observed a correlation of only .484 between these two sets of 
differences which suggested that the itemwise consistency is some¬ 
what different from the total scores correspondence and that item- 
to-item discrepancy is a more accurate way of studying shifts in res¬ 
ponses. Since no studies are available from any other sources to 
-the best of the author’s knowledge, the present investigation was 
undertaken to study the stability, consistency and discrepancy of 
.self-concept scores obtained by test-retest method on repeated admi¬ 
nistrations. The total scores correspondence can be called stability, 
item-to-item one, consistency, and item-to-item changes in responses 
can be termed discrepancy. The aim of this investigation is to traoe 
the trend of changes in these three types of scores over time, and 
‘thus to study stability and consistency of self-concept scores. 


■ Method and Procedure 

:Tools used— The adjective cheek-list method for obtaining self-con¬ 
cept measures has been used. For this the author’s PWL (Deo’s 
Personality Word List) was administered. The test-retest reliabi¬ 
lity coefficient for whole scores for the PWL has been reported to be 
. .89 and the convergent and discriminant validity for this has been 
established (Deo and Singh 1971), 

A'Sample —Initially a sample of one hundred B.Ed,, students from 
a training college in Punjab was chosen. The PWL was adminis¬ 
tered to them four times during the session. However, for the 
' final sample, only those oases were retained who were present on all 
the four occasions, The effective final sample thus came to 50. 

' Administration and scoring —The PWL was administered to the 
,5.Ed., class in four sessions, the time gaps being a month, half-a- 
* monih and two months. The logical sequence of the ascending order 
1 of time gaps could not strictly be followed because of the intervening 
’ vacations. Every effort was made to keep the other environmental 
factors the same. Thus, on the basis of these four administrations, 
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the tim e intervals for study wliieli were available were half-a-month, 
a month, a month and a half, two months, two and half months and 
three and half months. The four sessions were marked as A, B, G, D 
in the order in which they were given. 

- The total words marked on one occasion gave the total score 
wit'll the name of that session. Thus the four total scores were term¬ 
ed A, B, C and D. An item marked in one session but not in the 
other one was counted as one discrepancy for the individual for 
those two sessions. The total of all such discrepancy scores for the 
individual yielded his total discrepancy score, D. The consistency 
score, was worked out by the formula 

„ X+Y-D 

0=-g- 

where C is the consistency score, X and Y are the total scores 
on the two occasions and D is the discrepancy score between these 
two occasions. This consistency score came out to he exactly the 
same as the item-to-item consistency which could be calculated as 
follows: an item marked on both the occasions is counted as one con¬ 
sistency score for the individual and the total of all such scores gives 
that individual’s total consistency score for those two occasions. 
Analysis of data —Once the Total scores. Consistency scores and 
Discrepancy scores were obtained for all the individuals, their 
means, standard deviations, and standard errors of means and of 
standard deviations were calculated. The product-moment cor¬ 
relations between the different sets of scores were also obtained. 
For getting the significance of difference between means of scores, 
the single group method for the correlated means (Garrett 1958) 
was used and the t-ratios wore accordingly calculated. 


Results 

The means, standard deviations, and the standard errors of 
means and of standard deviations for the four sets of Total scores 
A, B, G and D are presented in Table 1 

Table 2 shows the correlations and the t-ratios with the levels 
of significance for the Total scores A, B, C and D. 
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TABLE 1 

Meant, Standard Deviations, and Standard Errors of Means and SD g for 
the Total scores obtained on four sessions 


Total Scores 

M 

SD 

SE 

M 

8D 

A 

75.80 

10.82 

2.80 

1.98 

B 

78.38 

10.71 

2.30 

1.67 

0 

70.60 

10.64 

2.78 

1.96 

D 

78.02 

16.34 

2.31 

1.63 


TABLE 2 




Product-moment correlations and the l-ratios between Total scores on four 
sessions with levels of significance 

Total Scores 

B 

O 


D 


r= .810 

v— .001 


r= .083 

A 

t=1.58 

NS 

t=1.06 

NS 


t=1.32 

NS 



r= .868 


r» .786 

B 


t=0.82 

NS 


45=0.10 

NS 





r*= .787 

0 




t=0.61 

NS 


The means, standard deviations and standard errors of means 
and of standard deviations for the Consistency scores obtained for 
the six time-intervals are depicted in Table 3. 

The correlations and the t-ratios with the levels of significance 
for the Consistency scores for the six time-intervals are given in 
Table 4. 

In Table 5 are reflected the means and standard deviations with 
their standard errors for the Discrepancy scores obtained on the 
six time-intervals. 


206 





STAfirLITY Of THE 
SELP-OONCEPT 


TABLE 3 

id Standard errors of Means and SD g for 
ibtained on six time—intervals 


M 

SD 


SE 

SD 

3.10 

17.84 

2.62 

1.78 

G.14 

17.76 

2.61 

1.77 

4.92 

18.70 

2.00 

1.88 

6.00 

17.97 

2.64 

1.80 

3.00 

10.32 

2.31 

1.63 

0.20 

17.34 

2.46 

1.73 


TABLE 4 

d the t-ratios between Consistency Scores 
th levels of significance , 


J 

no) 

CD 
(2 mo) 

BD 

(2J mo) 

AD 

(3J mo) 

930 

33 

1 lav 

r= .924 r= .790 

t=3.28 t=3.90 

sign. .01 lav aig. .01 lev 

t= .833 
t=6.18 
sig. .01 lev 

.937 

.24 

i 

r= .784 
t=0.46 
NS 

r=»0.749 
t= 1.26 

NS 

r= .927 
t=6.31 
sig. .01 lev 


r= .881 
t=0.77 
NS 

r= .770 
t=l .14 

NS 

r= .927 
t=4.82 
sig. .01 lev 



v= .878 
t=2.40 
sig. .06 lev 

r= .882 
t = 4.63 
sig. .01 lev 




r= .834 
t=2.01 
sign. ,06 lev 
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TABLE 5 

Means, Standard Deviations and Standard Errors of Means and SD for the 

s 

Discrepancy Scores obtained on site time—intervals 


Discrepancy Scores 

M 

SD 

SMI 

M 

BD 

BC (1 mo) 

10.24 

7.22 

1.02 

0.72 

AB (1 mo) 

23.06 

6.28 

0.89 

0.63 

AC (1J mo) 

25.04 

0.33 

1.32 

0.03 

CD (2 mo) 

20.32 

8.47 

1.99 

0.86 

BD (24 mo) 

20.00 

7.59 

1.07 

0.76 

AD (31 mo) 

34.08 

0.32 

1.32 

0.B3 


TABLE 0 

Product-moment correlations and the t-ratios between Discrepancy Scores for six 
time intervals with levels of significance 


Discrepancy 

Scores 

AS 

(1 wo) 

AO 

(11 mo) 

OD 
(2 mo) 

SD 

(21 wo) 

AD 

(31 mo) 

BO 

(1 MO) 

r= .530 
t=5.02 
sig. .01 lev 

r= .733 
t=7.44 
sig. .01 lev 

r= .480 
t=0.27 
eig. .01 lev 

r= .550 
t,= 0.86 

Big. .01 lev 

r= .690 
t=13.61 
eig. .01 lev 

AB 

(1 mo) 


r= .006 
t=2.08 
aig. ,05 lev 

r =.319 
t = l,8D 

NS 

r= .367 
t=4.B4 

Big. .01 lev 

t= .067 
t=10.12 
eig. .01 lev 

AO 

(11 mo) 



r= .574 
t=0.B2 

NS 

r= .620 
t=2.8G 
sig. .01 lev 

r= .771 
t=0.O4 
sig. .01 lev 

CD 

(2 mo) 




r= .913 
t=5.36 
sig. .01 lev 

r= .038 
t=7.19 

Big. .01 lev 

BD 

(21 mo) 





r = .726 
t=6.58 
eig. .01 lev 
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Table 6 gives tbe correlations and. the t-ratios -with their levels 
of si gnifi cance for the sis sets of Discrepancy Scores. 

Correlation between the Discrepancy Scores and the Consis¬ 
tency Scores for the six time intervals were calculated. These are 
shown in Table 7. 


TABLE 7 


Product-moment correlations between the Discrepancy Scores and Consistency 
Soorcs obtained on six time-inter oals 


Consistency 

Scores 

BO 
(1 mo) 

AB 
(1 mo) 

AO 

(li mo) 

OD 
(2 mo) 

BD 

(2i mo) 

AD 
(3i mo) 

BC 

(i mo) 

—.186 

—.077 

—.171 

—.181 

—.198 

—.163 

AB 

(1 mo) 

.049 

—.222 

—.161 

—.087 

—.000 

—.123 

AO 

(li mo) 

—.134 

—.198 

—.302 

—.212 

—226 

—.230 

OD 

(2 mo) 

—.036 

—.046 

—.166 

—.339 

—.847 

—211 

BD 

(2J mo) 

.032 

—.069 

—.140 

—.371 

—.377 

—.203 

M > 

3 

o 

.010 

—.226 

—.225 

—.238 

■ —.249 

—.290 


An attempt was made to find out if the Discrepancy Scores and 
the Consistency Scores showed a correspondence with the Total 
Scores from where these two sets of scores were obtained. This was 
done by obtaining the correlations for one set of Discrepancy and 
Consistency Scores with the two sets of Total Scores which yielded 
the Discrepancy and the Consistency Scores. These calculations are 
presented in Table 8. 


209 


INMAN EDUCATIONAL REVIEW 
Volume 8, Number 1, January 1973 


TABLE B 

Prodvct-moment correlations of the Consistency /Scores and the Discrepant}/ 
Scores with their respective Total Scores a 



A 

B 


D 

SC Cone. 

| . 

.022 

.668 


Disc. 

(1 mo) 


.153 

—028 


AB Cons. 

.054 

.014 

_ 


Disc. 

(1 mo) 

—.003 

.022 



AC Cons. 

.800 


.803 


Disc, 
dl mo) 

—.056 


—.002 


CD Cons. 


_ 

.028 

.099 

Diao. 

(2 mo) 



—.103 

-.108 

BD Cons. 

_ 

.783 


.834 

Djho. 


.014 


—.126 

AD Cons. 

.803 



.874 

Dlso. 

(31 mo) 

.002 

“ 


—.048 


To trace the changes in these three types of scores, graphical 
presentations was made for the Total as well as for the Discrepancy 
and the Consistency Scores. These are shown in Pig. 1. 


Discussion 

It can be seen from Table 1 that there are slight changes in the 
means and standard deviations of Total Scores over the time under 
study. Standard errors of means and of Standard Deviations also 
do not show large fluctuations. These suggest a good stability of 
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D 

O 


Total 

Scores 


60 



—o*» 


“-0 - 


-o 


Consistency 

Scores 


40 


20 1 



m _Q Discrepancy 
Scores 


-r™. 11 ■ - ->■■■ I —.— i i 1 i 

t 2 3 « 

Time Intervals In months 

Kg. 1 

Changes in Self Concept overtime 


total scores. To find out if the differences between means are sig¬ 
nificant or not, the t-ratios were calculated which are given in Table 
2. Not a single t-ratio is observed to be significant even at .05 level, 
thereby suggesting that there are no genuine differences between 
means of Total Scores, this supports the finding of good stability of 
Total Scores over the period of three and half months. Looking at 
the correlations, the Vs range between .683 and .868 yielding con¬ 
siderably high reliability coefficients for the Total Scores. The 
highest correlations of .868 and ,816 are for the time-intervals of 
kalf-a-month and a month respectively, All the Vs are sufficiently 
high and therefore, it can be concluded on the basis of Vs and the 
t-ratios that the four Bets of Total Scores exhibit a good degree of 
stability. These results present a far better picture than the one 
reported by Phillips (1951) who observed a correlation of .84 over 
five days interval, because in the present study, much longer time- 
intervals give high correlations. 

Table 3 giving the means and SD’s for the Consistency Scores 
show the trend of a systematic decrease in means of Consistency 
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Scores as the time intervals increase except for the interval of CD 
The Standard deviations remain more or less the same and no wide 
fluctuations are observed in their Standard errors. Combining the 
results of this table and those presented in Table 4, it can be noted 
that all the correlations between the Consistency Scores for different 
time-intervals are very high, ranging between ,749 and .937. These 
‘r’s are much higher than the ones reported in the other studies men- 
tioned. However, the t-ratios present a slightly different picture; out 
of the 15 differences between the means of Consistency Scores, 8 dif¬ 
ferences are significant at .01 level, 2 at .05 level and 5 differences 
are not significant at all. The differences which are not aignifip^ t 
are between one month interval, on the one hand and one and a half 
months, two months and 2% months intervals on the other hand and 
between one and a half months with two and half months intervals. 
The interesting fact is that the two extreme intervals of half a month 
and three months and a half show significant differences with all the 
other time intervals. This indicates that though the Total Scores re¬ 
main stable, there are changes within the scores which disturb the 
consistency of responses. 

From Tables 5 and 6 can he seen some interesting trends in the 
Discrepancy Scores. The means of Discrepancy Scores gradually 
and steadily increase as the time intervals increase, the smallest 
time interval having the smallest mean and the largest time-interval, 
the largest mean. The Standard deviations show some changes 
which are not wide. The Standard errors of both M’s and SD's are 
quite small. Looking to the l-ratios from Table 6, 12 out of 15 dif¬ 
ferences between means are significant at .01 level and one is signifi- 
cant at .05 level. Only two differences are not significant and these 
are between two months interval on the one hand, and one month 
and one and half months on the other hand. This phenomenon is 
very important to be noted, because though the Total Scores have 
exhibited good stability, changes in word-to-word discrepancies are 
significant. However, it seems that the Discrepancy Scores change 
while the Consistency Scores show only slight shifts and the Total 
Scores remain more stable. This phenomenon of slight changes in 
Consistency Scores and more fluctuations in Discrepancy Scores 
suggests the probability that the self-concept consists of two major 
parts, one is a crystallized self-concept which remains more or less 



STABILITY OF THE 
SELF-CONOEPT 


the same over a long period and the other one is a 'fluid self-concept 
which is very sensitive and susceptible to change in the environ¬ 
ment. The formation of the self-concept is around a crystallized 
nucleus in which the individual has some firm notions about his self 
and these rarely undergo change. This is surrounded by the fluid 
self-concept, that is, those concepts of his characteristics about 
which the individual is not certain and in which he can show con¬ 
siderable shifts. Further investigation will be needed to study ana¬ 
lytically this hypothesis. 

Since it appears that the fluid self-eoncept contributes to the 
discrepancies, the not-very-high correlations between scores with a 
gap of long time-intervals can be attributed to the personal variabi¬ 
lity and not to the unreliability of the measuring instrument. This 
is supported by the fact that the increase in discrepancy is directly 
proportional to the length of the time-interval. 

The correlations between the Consistency Scores and the Discre¬ 
pancy Scores over different time-intervals have been shown in Table 
7 and judging from the size of the correlations ranging from 
—.377 to .049, it can be said that all these correlations are mostly 
low and of moderate size. All *r’s except one between Consistency 
(1 month) and Discrepancy (J month) are negative point out to the 
trend that the Consistency Scores and Discrepancy Scores are ne¬ 
gatively correlated. The higher are the Discrepancy Scores, lower 
are the Consistency Scores and vice versa, a fact which is very sig¬ 
nificant. The only ‘r’ which is positive is very low and that indi¬ 
cates almost no relationship. These results indicate the individual 
differences. There seem to he some subjects for whom the Consis¬ 
tency Score is high and Discrepancy Score is low, that is, these peo¬ 
ple have a more firm concept of their self-steady self people. Some 
subjects are with low consistency scores and high discrepancy scores, 
the unsteady self type of people. 

Interring inferences can be drawn from the results given in 
Table 8 where the correlations for the Consistency and Discrepancy 
Scores with the two sets of scores from where they are derived are 
given. All the Consistency Scores indicate high correlations with 
their parent Total Scores ranging between .783 and .968. This sug¬ 
gests that higher the Total Scores, higher are the Consistency Scores 
and vice-versa. The highest correlations are observed between Con- 
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siatenoy for BO (4 month) and Total B and C Scores, as also for KB 
(1 month) and CD (2 months) Consistency Scores. The correlations 
of Discrepancy Scores with the two sets of parent Total Scores range 
between —.125 to +.153. It can be inferred that these correlations 
are of very low size, sometimes negative, and sometimes positive but 
giving a very low relationship. It seems that the Discrepancy Scores 
do not bear any high or even a moderate relationship with the parent 
Total Scores which correlate highly with their consistency scores. 

Pig. 1 also clarifies the trend of the changes in these three types 
of scores. A fairly constant line parallel to X-axis indicates good 
stability of Total Scores. Discrepancy Scores show a gradual in- 
crease with time and the Consistency Scores show a slight decline with 
time, At the same time, these curves do not show wide fluctuations 
or any steep rise or fall. On the other hand the smooth and gradual 
changes indicate a fair continuity and stability in the self-concepts 
over "the period under study. 
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Sociometric Structure of the 
Pre-Adolescent Classrooms and the 
Personality Differences Among High- 
Choice Receiving and Low-Choice 
Receiving Children 


T. Venkateswara Rao 
D. Banerjee 


Sociometric structure of V grade class¬ 
rooms of 44 Delhi schools and personality dif¬ 
ferences between stars and isolates have been 
studied by the authors. In about 55% schools 
there is no overchosen student and in most of 
the rest there is one each. Only. in' 4% are 
there more than 2 overchosen students. The 
number of isolates varies from 0 to 25. In 
about 10% schools isolates amount to more than 
50%, and in 59% they are nearabout one-quar¬ 
ter the class strength. There is thus poor inte¬ 
gration and poor cohesiveness in these class¬ 
rooms. While the scores are not significant, 
the sta/rs and the overchosen tend to have bet¬ 
ter personality. Stars do not, however, differ 
much from isolates in their adjustment towards 
friends. Sex differences have been studied and 
found negligible, 
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Tim recently published survey of “Research in Psychology in 
India” by Mitra (1.072) on belmlf of the Indian Council of Social 
Sciences Research reveals that there are rather very few studies 
conducted in India on the inter-personal processes of students. 
These few studies which have been briefly referred in the research 
reviews on educational psychology (Buch, 1972) and Social Psycho- 
logy (Rath, 1972) appears to be mainly on the adolescent boyB and 
were conducted prior to 1969. A few more studies that appeared 
after 1969 have also concentrated on the adolescent boys and girls 
(Mohan and Mohan, 1969, 1970; Kalanidhi, 1971; Malhotra, 1971 
and Singh, 1971). These studies took a new direction in the socio- 
metric studies in terms of studying the effects of leadership train- 
ing (Mohan and Mohan, 1969), examination results (Mohan and 
Mohan, 1970; Kalanidhi, 1971) and excursion (Singh, 1971), eto. 
on the sociometric choices. Studies relating the personality to so¬ 
ciometric choices are rare and perhaps nil on pre-adolescents. So¬ 
cial preferences being an important aspect of the classroom-dyna¬ 
mics, the present study was undertaken, as a part of the Indian 
Council of Medical Research project on ‘Motivation Training for 
Mental Health’ with following objectives: 

1. To study the sociometric structure of fifth grade class¬ 
rooms of Delhi schools; and 

2. To study the personality differences between stars and 

isolates, , 

Sample: A total of 1426 fifth grade students from the fifth 
grade classes of 44 Delhi schools participated in this study. These 
schools were governed by the Delhi Municipal Committee and Delhi 
Municipal Corporation and were catering to students of similar cnl- 
tural and socio-economic background. 


To study the sociometric structure of these classrooms each of 
the students from these classrooms was asked to name three of his 
best friends from his class in rank order. After collecting the date, 
sociograms for each class were prepared and the number of choices 
as well as the percentage of choices received by each student were 
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prepared. From these data the following sociometric indices were 
prepared: 1 ; / 

1. Over chosen: Any student in a class getting 25% or more 

of the first choices was considered as overchosen (This 
criterion was fixed purely to get extremely preferred 
students and by this criterion any class-room can contain 
not more than 4 overchosen). Another criterion used is 
given below. 

2. Stars : Students from each class receiving the highest num¬ 

ber of choices. 

3. Isolates: Any student who has not received any kind of 

choice from any other student of the class. 

4. Glass Integration: This index was aimed to find the class¬ 

room integration in terras of the sociometric choices. 

100 (No. of isolates -f- No. of over- 

Class integration Index = - _ chosen) 

Total No. of students in olass 

5. Class Cohesiveness: The numbers of mutual choices in 

each of the classes were calculated and class cohesive¬ 
ness index was obtained for each class by the formula 

100 x total No. of mutual choices 

Class oohesivenoss index — °^ aBB _ _ 

Total No. of mutual choices possi- 

ble in that class. 

6. Soaiometric Index: Sociometric index of each student is 

given by [3 X (total number of first choices received) 
+ 2 X (total no. of second choices received) + (total 
number of third choices receive], divided by (the total 
number of students in the class making choices—1). 
Besides the definition given above, in another case, all those, 
students getting a sociometric index of 1.00 or above were treated 
as overchosen. However, this criterion was used only while com¬ 
paring the personality variable scores of overchosen and isolates. 

The following variables were chosen to study the personality 
differences between high choice receiving and low choice receiv in g 
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children : Adjustment towards home, school, teachers, peers, gene- 
ral matters and overall adjustment; intelligence, classroom trust 
level of the student; initiative and activity levels of the students 
Pre-adolcseent adjustment scale (PAAS), pre-adolescent class-trust 
scale (PACTS) and pre-adolescent initiative questionnaire (PAIQ 
and PAALS) developed by Pareek and associates (1970, 1971) were 
used to measure adjustment, class trust, initiative and activity levels 
of students. Group intelligence test in Hindi developed by Mehta 
(1962) was used to measure the intelligence of these students. 

To describe these instruments briefly, PAAS is a 40—itemed 
scale measuring the pre-adolescents’ adjustment towards home, 
school, teachers, peers, general matters and giving 5 sub-scores and a 
total score. Scores on adjustment towards home may range from 
—10 to +10, and the scores on school, teacher, and peer adjustment 
may range from —10 to +6 in each, general adjustment score may 
range from —6 to +6 and the total score from —46 to +31 Ne¬ 
gative scores indicate maladjustment and positive scores indicate 
adjustment to the extent indicated by the magnitude of the score, 
PACTS is a 8-item semi-projective inventory with a 4-point scale 
and the scores may range from 8 to 32, high scores indicating high 
level of trust by the respondent. PAIQ is a 6-item open-ended and 
semi-projective test and scores can range from 0 to 18 with high 
scores indication high initiative levels of the students. PAALS is 
a 9-point rating scale meant for the teachers, to he rated by teachers 
giving a score of 9 to highly active students. A detailed description 
of these tests and the operational definitions of the variables are pre¬ 
sented elsewhere (Pareek, et, al. t 1970 and Pareek and Rao, 1971). 


Data Analysis 

For describing the sociometrio structure of the classrooms the 
number of isolates, and overchosen in each of the classrooms are pre¬ 
sented. Critical ratios were worked out between the high choice re¬ 
ceiving group and no choice receiving group on each of the perso¬ 
nality variables mentioned above. Sex differences were studied by 
rising critical ratios between the personality variable scores of malo 
and female stars as well as between male and female isolates, 
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Eisultb 

Sociometric Level and Classroom Structure of the Pre-Adolescents 

of 7th Grade Classrooms in Delhi 

Over chosen-. To see the sociometrio patterns of the classrooms 
the number of overchosen students in each class, as ■well as the num¬ 
ber of isolates were counted. If a class has four overchosen pupil 
by the definition of overchosen it means that the classroom structure 
is not very much integrated and is biased towards a few. N umb er 
of overchosen pupil in each class is given in column 3 of Table 1. 
Column 2 of the same Table also gives the number of students malt¬ 
ing choices or taking this test. As evident from the Table in 24 
schools, i.e., about 55% of the schools there were no overchosen 
showing that distribution of first choices were not highly concen¬ 
trated towards a few pupil. In 18 schools or in about 41% of the 
schools there is one over-chosen in each showing the concentration 
of first choices on one individual in these class-rooms; and in only 
4% of the schools they are concentrated over two individuals and 
in none the over-chosen are more than two. 

Isolates 

The number of isolates is given in column 4 of Table 1. The 
number of isolates in these classes varies from 0 to 25. There is 
only one school which does not have any isolates. In about 10% of 
the schools the number of isolates is about 50% of the class Strength. 
This shows that in at least 10 % of the schools half of the students 
remain isolated from peers. This is quite disturbing. In about 
69% of the schools the number of isolates is near about Jth of the 
strength of the class or more. 

Class Integration 

As the formula used indicates, class integration index iB noth¬ 
ing but the percentage of isolates and overchosen (combind) in a 
class. Higher the index or percentages, higher the concentration of 
choices and less the integration of the class. The integration index 
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for cadi class is given in column 5 of Table 1, In one class mere 
were no isolates and no ovevchosen indicating a high integration. 
In another class the percentage of isolates and stars is 8.0 (the mi- 
nimum among the rest) and in the rest of the classes it is above 10.0 
with about 5 schools having more than 50% stars and isolates. This 
indicates a rather poor integration in these classrooms. 

Class Cohosiveness 

Class cohesiveness indices of all the classes are given in column 
6 of Table 1. 

As seen in Table 1, the highest cohesiveness exists in only one 
class where about 10% of the total no. of possible mutual choices 
have been made. In about 5 schools (11% of the sample) the total 
number of mutual choices exceed 5%. In 4 schools (or in about 
9%) of the sample studied the. percentage of mutual choices made 
is even less than 1. In general the observations from Table 1 sug¬ 
gest that the cohesiveness of the pre-adolescent class-rooms in Delhi 
is very poor, and there seem to be a number of net-works working 
in these classes and choices are not distributed equally to all students 
in the class-room, some times leaving as many as 50% of students 
isolated. However this generalization has two limitations; one of 
not having any comparable norms available in India giving the co¬ 
hesiveness and integration indices of pre-adolescent classrooms; and 
second, the limitation intrinsically in the sociometric scale used here 
which measured only the first three preferences and not the rest, nor 
the dislikes. - • > 

Personality differences Between Stars and Isolates 

To see whether those who are receiving many choices differ from 
those who are receiving no choices critical ratios were calculated bet¬ 
ween the scores of these two groups of pupils on different tests. For 
the purpose of these comparisons those whose sociometric index is 
above 1.00 were considered as overchosen and stars were mixed with 
these overchosen even when their sociometric index was not above 
1.00 (as happened in a few cases). Those who received no choices 
were treated as isolates. The mean scores of each of these groups! 
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TABLE 1 


Number of overchosen and Isolates, Claes cohesiveness and Integration indices 
of the Vth grade classes of Delhi, as revealed by Sociometric Test (N—l 420) 


School No- 

No. of 
Students in 
the class 
Participating 

No, of 
Overchosen 

No. of 
Isolates 

Class 

Integration 

Index 

Class 
Cohesive, 
ness Index 

1. 

34 * 

2 

12 

41.2 

1.8 

2. 

43 

0 

10 

23.3 

2.0 

3. 

30 

1 

14 

60.0 

1.1 

4. 

40 

1 

15 

40.0 

1.2 

5. 

39 

1 

14 

38.5 

0.9 

6. 

30 

1 

7 

20.5 

0.9 

7 J 

44 

0 

15 

34.1 

1.2 

S. 

32 

1 

13 

43.7 

1.0 

9. 

31 

1 

10 

30.1 

2.0 

10. 

40 


8 - 

20.0 

1.0 

11. 

35 

0 

5 

14.3 

2.7 

12, 

25 

1 

4 

20.0 

4.7 

la. 

21 

1 

7 

38.1 

3.8 

14: 

25 

0 

2 

8.0 

5.3 

15. 

40 


12 

30.0 

1.9 

18. 

24 

0 

3 

12.0 

9.7 

17. 

35 

0 

12 

34.3 

1.2 

18. 

31 

0 

8 

19.3 

1.0 

19. 

44 

1 

21 

50.0 

1.2 

20. 

39 

1 

21 



21. 

31 

1 

11 

38.7 

2.6 

22. 

33 

1 

18 

57.0 

0.8 

23. 

13 

1 

5 

46.0 


24. 

20 

1 

5 


4.7 

25. 

34 


8 


2.7 

20. 

47 

0 

25 

53.2 


27. 

34 

0 

4 

11.8 

3.2 

28. 

10 

0 

2 

SMBUlfli 

0.4 

29. 

30 

0 

8 


2.1 

30. 

46 

0 

11 


1.8 

31. 

33 

1 

8 

27.3 

1.5 

32. 

20 

0 

0 


5.2 

33. 

32 

0 


18.7 

3.8 

34. 

37 

0 

5 

13.6 

1.0 

35. 

46 

0 

11 

24.4 


36. 

20 

0 

3 

15.0 

4.2 

37. 

30 

0 

5 


3.2 

38. 

31 


2 


4.3 

39. 

33 

1 

19 

65.0 

0.3 

40. 

26 

0 

10 

38.5 

3.4 

' 41. 

34 

2 

13 

44.1 

2.1 

42. 

42 

0 

10 

23.8 

1.0 

43. 

32 

1 

4 

16,1 

2.6 

44, 

35 

1 

11 

34.3 

2.0 
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on different tests and the significance of the difference between the 
two group means for each variable are presented in Table 2. 

A critical look at Table 2 reveals that though none of the dif¬ 
ferences are significant at .05 level there is a definite trend in all 
the tests supporting better personality of the stars and overchosen 
than the isolates. The stars and overchosen have shown better ad¬ 
justment, more intelligence, more initiative, more trust and more 
activity level than the isolates. 

Since this clearly showed a definite trend towards stars and 
overchosen inorder to have a sharper picture of the difference, ‘t’ 
ratios were calculated between the scores of stars and isolates with¬ 
out the overchosen. Even among the stars, only those who are re¬ 
ceiving 10 or more first choices in each class are chosen. Prom the 
same class the same number of isolates and stars matched for sex 
were chosen and ‘t 1 ratios for the significance of the difference bet¬ 
ween the means were calculated. Table 3 gives the same. 

Table 3 throws more light on the difference between the stars 
and the isolates. Again, stars seem to have better adjustment to¬ 
wards home, towards school, towards teacher and in total. How¬ 
ever, it is interesting to note that stars do not differ much from iso¬ 
lates on their adjustment towards friends in spite of the fact that 
stars are the liked ones and isolates are the rejected ones from the 
first few preferences. Stars also show better intelligence, more 
classroom trust and high activity level as compared to isolates. 

Sex Differences in Personality variables of Stars and Isolates 

To find out if there are any significant sex differences even 
among stars and among isolates, ‘t’ ratios were calculated between 
female and male stars and also between male and female isolates on 
the above mentioned 10 variables, ‘t’ ratio between male and fe¬ 
male stars was significant at .05 level only in case of intelligence 
with male stars scoring about 10 points more than the female stars. 
Apart from this all the ! t’ ratios were insignificant both for isolates 
and for stars and there was no positive trend for or against any sex. 

Summary and Implications 

This study on 1426 fifth grade children from 44 Delhi schools 
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TABLE 3 


Mean differences between stars and isolates on the personality variables and 
significance of the difference. 


s. 

No. 

Variable 

Mean Score Mean score 
of Stars of Isolates 

ATi M t 

Significance lernl 

1 . 

Adj. to Homo (PASS) 

8.20 

6.62 

2.08 

.05 level 

2. 

Ad], to School (PAAS) 

3.80 

—0.71 

4.51 

.01 level 

3. 

Adj. to Poors (PAAS) 

2.70 

1.41 

1.29 

not significant at 
.05 level 

4. 

Adi. to Teacher (PAAS) 

4.70 

1.52 

3.18 

.01 level 

5. 

Adj. General (PAAS) 

4.06 

3.17 

0.89 

Not significant at 
.05 level 

0. 

Total Adj. 

23.53 

11.52 

12.01 

.01 level 

7. 

Intelligence 

33.35 

26.94 

6.41 

.06 level 

8 . 

Trust 

24.17 

21.37 

3.80 

Not significant at 
.06 lovei 

9. 

Initiative 

11.58 

7.04 

3.64 


10. 

Aotivity level 

8.25 

4.20 

4.05 

.01 level 


indicated that the fifth grade pre-adolescents classrooms of Delhi 
are not much integrated and are poor in cohesiveness. This indi¬ 
cates to rather narrowed down preferences of the 9 to 11 year pre¬ 
adolescents. The comparison of high choice receiving and no choice 
receiving students revealed that students receiving more choices tend 
to have better personality structure than those receiving no choices. 

In view of the high number of isolates in the classrooms and 
their tendency to have poor adjustment and low scores on other de¬ 
sirable traits, it is perhaps essential to concentrate thinking on re¬ 
ducing isolates in the classrooms. A question may be raised using 
circular hypothesis, whether the isolates score poor on personality 
tests because they are not highly preferred by others or is it that 
they are not preferred because of their poor personality. 'While 
answers to this require carefully designed experimental studies, the 
observation of this study that isolates do not have as much of good 
adjustment towards their class-fellows as the stars (although the dif¬ 
ference is not statistically significant) indicates that the first of the 
above two questions may have an affirmative answer. If that is so, 
attempts to reduce the isolates and improve the class cohesiveness, 
integration and mental health should concentrate perhaps on iden- 
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trying and isolating those characteristics -which are responsible for 
making the child an isolate or less chosen in his class and then to 
help them improve those characteristics. Perhaps, an attempt on 
the part of the teacher to locate isolates and to give them special at¬ 
tention through verbal interaction may help them to be liked by 
others. 
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Scaling of Marks for 

Diverse Standard of Examinations 

K. P. Bora 


The median scaling method, used now for 
a number of years in the Qauhati University for 
sealing raw marks of examiners due to varia¬ 
tion of the standard of their marking, is criti¬ 
cally examined and considered inadequate for 
the purpose. The possibility of using the well- 
known percentile method is next considered and 
deemed not quite satisfactory for evaluating 
marks under the present system. The Imeat 
transformation of marks is then suggested as 
most suitable considering several advantages it 
has over other methods. Finally, a linear sea¬ 
ling table is worked out for the purpose of en¬ 
suring rapid work with mark-sheets by scal¬ 
ers and tabulators. 


In order to iron out gross irregularities in marking essay-type 
examination scripts by a variable subjective standard, the Gauhati 
University introduced two very significant measures in the Matri¬ 
culation Examination of 1963, By one measure, it was decided to 
let every examiner receive a statistically equivalent packet of un¬ 
identifiable scripts (randomization); and by another, the marks 
given by an examiner were adjusted to (scaling) it they deviated 
markedly from a common standard or norm defined as the average 
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of medians for a particular set of examiners. A report by the Uni¬ 
versity (Taylor, 1963) shows that randomization involved on that 
occasion more than 35,000 examinees and nearly 45 per cent scripts 
from over 1200 examiners in 7 zones were subjected to scaling ad¬ 
justments. The pass percentage (50.7) of the said examination 
reached a new height that year beating a much lower rate (38.2%) 
for the previous year—an outcome that has been claimed as due to 
the implementation of the above measures by the University. 

Now, apart from the ‘impressive’ result obtained for a certain 
category of students, which may or may not be accepted as decidedly 
settled in favour of scaling in particular, the intr insi cally correct 
and administratively venture-some approach has, no doubt, ush ered 
in a new phase of innovation and experimentation in the history of 
major examinations in India. The measures were then considered 
to be the ‘first steps’ in the direction of examination reform and 
have since aroused a lot of interest particularly among experts in 
the field (see IUB Report on Higher Examinations, 1971). There 
is almost complete agreement among such experts on the need of 
randomization and scaling, although various suggestions have been, 
made from time to time to use improved techniques of scaling. The 
Qauhati scaling method is very crude indeed, and a more realistic 
approach to the problem is necessary to remove large differences that 
occur in the subjective marking of scripts. The following account 
opens with a discussion of the median scaling method and the related 
tables (Taylor & Tluanga, 1963) developed for the purpose and sub¬ 
sequently presents a new table of scaling based upon the assump¬ 
tion of linear relationship between raw marks and scaled marks 

The method of median sealing 

The method of median scaling assumes that the median of an 
examiner’s marks is the only scalable indicator of his standard of 
marking. Since medians from a set of examiners are found to vary 
considerably, a common standard or norm for such, examiners has 
to he established and this is done by taking as the required value 
the average of medians of all examiners belonging to the set. Then, 
if an examiner’s median is found to differ appreciably, all the marks 
given by him to different scripts are scaled to the norm by a simple 
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process as outlined below. As a working rule to determine whether 
a certain median is scalable or not, however, only medians falling 
outside the range of twice the standard error of the norm are con- 
sidered fit for scaling. The method assumes that the difference at 
any point of an examiner’s distribution of marks and the distribu¬ 
tion of marks of the corresponding norm is maximum at the median 
points and the differences proportionately diminish as we reach the 
tails of distributions. Thus, there is no difference between exami¬ 
ner’s mark and sealed mark at 0 and 100, which concedes the posi¬ 
tion that very high and very low marks are not affected by a vari¬ 
able standard of marking. The situation is exemplified in the fol¬ 
lowing rows of raw and sealed marks where the examiner’s me dian 
is taken as 40 and the common or combined median 50. The scaled 
marks are determined by using Taylor-Tluanga Tables (op. cit.). 


Examiner’s mark 1 10 20 30 40 00 00 70 80 BO 100 

Sealed mark 1 13 20 38 60 08 67 76 S3 92 100 


In. this example, the examiner’s marks are scaled up to a maxi¬ 
mum value of 10 at the equated median point. The raw marks at 
other points except at 1 and 100, are raised diminishingly from the 
median point by 4-8, +7, +5, +3, and +2 at 90 and by 48, 45, 
and 43 at 10. In scaling down the same general principle is re¬ 
tained as may he noted in another illustration below where exami¬ 
ner’s and combined medians are assumed to be respectively 60 and 
30. 


Examiner's mark 1 10 2 0 30 4 0 6 0 6 0 70 80 90 100 

Soaled mark 1 6 1 0 1 6 2 0 2 5 8 0 47 6 6 82 100 


Here, examiner’s marks are sealed down diminishingly from the 
equated median points by —23, —15, and —8 at 90 and by —25, 
-20, -15, -10, and -5 at 10. It may be observed in these exam¬ 
ples that the proportionate increase or decrease of marks is not tho 
same when the location of equated medians is at different points 
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from the coordinated scales. The discrepancy is easily understood 
when the principles of constructions of the scales are known from a 
brief sketch in the following lines. 

By laying off the raw mark scale (0 to 100) and the common or 
combined mark scale (0 to 100) along the ++ coordinates of a 
graph median points are located in the common space for the axes. 
Since in the tables examiner’s medians ranged from 28 to 60 and 
combined medians ranged from 30 to 50 both sets at two-point in¬ 
tervals, the plotted points for all tabulated medians appear to oc¬ 
cupy a small rectangle in a slightly lower left region as shown in 
Fig. 1. Then, for a certain pair of equated medians, straight lines 



Examiner's scale —— 1 —-► 

Fig. 1. Graphioal exposition of Taylor and Tluanga scaling tables 


are drawn from the plotted point to the extremes of 0 and 100 (as 
shown at points a, b etc. in Fig. 1.), and corresponding marks are 
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ascertained and entered in an appropriate column of one of the seal¬ 
ing tables. Working by equated medians in this way, sealed marks 
with respect to the raw marks arc derived for all possible eomhina- 
tions and arranged under separate columns for combined medians 
Thus, a particular table for a certain examiner’s median exhibits 
in eleven columns scaled marks with respect to combined medians 
ranging from 30 to 50. In doing this exact halves and fractions 
more than exact halves are rounded off to the immediate higher 
number, 


Limitations of the method of median sealing 

Although the method of median scaling is a very simplified pro¬ 
cedure and has been found convenient for adjusting marks in large- 
scale examination, it is remarkably defective for the same compel¬ 
ling reasons as have actuated people to rescue examinees from ap¬ 
palling uncertainities of marking. The most glaring Refect of the 
system is that a difference between examiner’s and combined me¬ 
dians is considered absolute in scaling marks up or down. That this 
difference at the medians can not be given such paramount import- 
ance is clearly borne out by common experience. The phenomenon 
of subjective standard of marking do not necessarily decrease as we 
go to the ends of a distribution: we do not find, for example, a libe¬ 
ral examiner most liberal only to mediocre students and lesser or 
least liberal to the poor and bright. Of course, such a considera¬ 
tion may be found compatible if we completely ignore mark distri¬ 
butions of examiners, or assume a triangular distribution of such 
marks as has been the case in framing the median scaling tables. 
But, can we possibly afford to ignore important characteristics of 
distribution of marks by examiners ? Or, do we have sufficient 
ground to assume a triangular distribution of marks? The author 
of the median scaling method admits himself in one of the writings 
that mark distributions of examiners broadly approximate to the 
normal curve and in many cases skewness is appreciable (Taylor,-, 
p. 24). There is then no ground to assume a triangular distribu¬ 
tion by ignoring actual distributions and impose a kind of adjust¬ 
ment that misses the target by a wide margin, 
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It can be shown that sealing adjustment is not only occasion¬ 
ally necessary when the examiner’s and combined medians are at the 
same point, but two opposite type of scaling are required as shown 
in the following illustration. 



Fig. 2. Examiner (dotted) and combined (plain) distributions with the some 
median(x) but requiring opposite type of scaling. 

The larger curve (plain) is taken as a combined distribution of 
which the smaller (dotted) constitutes an examiner’s distribution. 
The median is at a common point x. It clearly shows the need for 
scaling at varions points to close the gaps between tbe two distribu¬ 
tions although the medians are at the same point. Besides, the scal¬ 
ing to the right of the median is of a positive nature while it is ne¬ 
gative on the left side. Another important feature is that the mag¬ 
nitude of sealing increases as we proceed to the tails and is maxi¬ 
mum at the extreme bends. This is in direct contrast to what is 
assumed in the method of median scaling. The situation does not 
clear up in favour of the method if distributions are skew rather 
than normal. 

Other methods of scaling 

The above major inadequacies of the method of median scaling 
are too serious to be ignored. It is needless to emphasize that the 
spread of distributions is as important as its central value and both 
have to be taken into account in any procedure for scientific scaling. 
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Due adjustment must be made for all sorts of examinees if at ^ 
scaling is considered essential to minimize the influence of subjective 
marking by examiners. 

A very commonly used scale that may have application in 
such a problem is the percentile or eentile scale. In this scale an 
examinee’s percentile indicates the percentage of examinees in a 
group who score less than the examinee. Since a median corres¬ 
ponds to Pm, different examiners’ medians maybe equated to 
to achieve a result similar to converting different medi a n s to a com¬ 
bined median. The process may be carried on further and other 
points in distributions nmy be equated as percentiles of a scale. 
Thus, the deficiencies of proportionate scaling by the median method 
can be satisfactorily made up by the percentile method. 

Why not then percentile sealing ? There appear to be two very 
critical impediments barring its immediate utilization in examina¬ 
tion work. First is our dogged subservience to traditional values 
like ‘pass’, ‘division’, ‘distinction’ etc. which makes the going not so 
easy more particularly when there is reluctance for Teady accept¬ 
ance of ideas and changes with compassion and understanding. If, 
for example, Pm is declared as the ‘pass mark’, it will be difficult to 
explain satisfactorily (and thereby assuage feelings) why an exa. 
minee fails although he scores a mark of P«, much above an oxdi¬ 
nary pass mark of 30 or 33. Similar difficulties will occur if conven¬ 
tional terms and concepts relating to examination are more appro¬ 
priately defined and more sensibly interpreted than what they va¬ 
guely convey at present to our plain thinking on the subject. The 
second difficulty is a technical one. A percentile distribution is rec¬ 
tangular in shape. Therefore, it distorts the original mark distri¬ 
bution of an examiner and gives rise to occasional complicacies of in¬ 
terpretation of scaled marks at different points of an unrealistic 
distribution. 

The most reliable measure of the spread of a distribution is its 
standard deviation which is found to be the least variable in sam¬ 
ples drawn at random from the same population (Guilford, 1950, 
p. 95). This measure is often recommended for sealing in psycho¬ 
logical and educational measurement and should, therefore, be given 
a fair trial in public examinations of our country. It did not, of 
course, escape the notice of Taylor when he was already through the 
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scaling business at the University, He remarked, ‘Ideally, marks 
should be scaled so that all sets of marks have (a) the same mean 
or median, and (b) the standard deviation. Of these, (b) presents 
the more difficult problem, which needs further study before a solu¬ 
tion can be applied with confidence’ (1963, p. 12). In sealing with 
standard deviation also, one of the difficulties we mentioned in con¬ 
nection with the percentile method stands in a big way, i.e., raw marks 
are very much altered requiring a change in the estimation of such 
values. The standard deviation is itself a very small unit and wears 
a negative sign on one side of a distribution. Therefore, its use is 
out of question in examination work. A slightly improved scale is 
the 0 scale (Guilford, ib., pp. 302-306) with the negative signs 
omitted and the mean fixed at 5. But the unit is still too small for 
our purpose. The T scale is free from these two drawbacks, but re- 
quires changes in the system of evaluation of marks. 

One of the scales based upon the standard deviation is a linear 
measure which takes any desired value for the mean and a similar 
value for the standard deviation. We may, therefore, conveniently 
substitute the combined mean and the combined standard deviation 
found out for a set of examiners and transform raw marks to such 
scaled marks that are interpretable from the point of values that 
exist to dominate the present system of examination. The relation¬ 
ship of a score (Xoomb.) in this scale to a soore (z) in the standard 
deviation or z scale is expressed as, 

-^-eornb. ~ ®comb. ® ”f" ^oomb. (^J 

where, Xoomb. = a linear derived score called ‘oombined soore; 
Soomb. — standard deviation of combined scores; and Mcomb. = 
mean of combined scores. Since z is being multiplied by a constant 
Soomb. and is added to another constant Moomb., the marks of an 
examiner bear a linear relationship to the combined scores in the 
new scale. A definite gain by such transformation is that, ‘All pro¬ 
perties of the original distribution of raw scores are duplicated in 
the distribution of these standard scores’ for which ‘any computa¬ 
tion that can be carried out with the original raw scores can also be 
carried out with linear standard scores, without any distortion of re¬ 
sults’ (Anastasi, 1968, p. 53). Hence the technical difficulty we 
mentioned above in connection with percentiles is removed to clear 
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onr way for a more dependable method of scaling of examination 
marks, 

Tim ('(illation (1) wc jusl mentioned involves two steps, (i) 
transformation of raw marks to z scores and (ii) transformation of 
the same z scores to linearly derived marks for a practical considera¬ 
tion of sealing raw marks to scaled marks. This double transforma¬ 
tion makes things look very laborious for quick examination work. 
We may then substitute for z the equivalent 

. — -^ex. 

B ex. 

where, Xex. = raw mark of an examiner ; Mex. = mean of all raw 
marks of the examiner ; and sox. = standard deviation of raw'markg 
of the examiner) and work ont a new formula to simplify the pro¬ 
cedure, Formula(1) is then written as, 

V _ M 

Xoomb. = fl oomb. Z - BX ‘ + M Mmb . 

8 OX. 

or, 

y„. 4[w j w 

and is made workable to obtain a linearly derived mark by a single 
operation. When we have a list of marks from an examiner, for 
S'omb./sax. is determined first and then by substituting this value 
along with the values for Moomb.—Mex. in the formula, we can 
work out the two constants required to transform raw marks to de¬ 
rived marks. Suppose, the mean and standard deviation of an exa¬ 
miner’s distribution are given respectively as 33 and 8, and a mean 
of 40 and a standard deviation of 10 are known for a combined dis¬ 
tribution. Then, the whole operation is reduced into— 

Xeomb. - ) X «. + [*° “(4 ) 33 ] 

= 1.25X ex> - 1.25 

Thus, we multiply every mark of a list by 1.25 and subtract 1.25 
to find out the corresponding derived mark, Gulliksen (1950, pp. 
274-275) has outlined a simple procedure by which score transfor¬ 
mation tables can be prepared for a particular set of values. 
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It may be interesting by now to examine how marks scaled by 
the median method compare with scaled marks by the above linear 
method, particularly when— 

(i) M eXi = M oomb> but s 6X . a oomb, 

(ii) M ex M combi but s eXi =s 0 omb. 

TABLE 1 

Sealed marks by the linear and median methods . 


(i) T inearly derived 

marks, M comb.=40 1 10 26 40 66 70 86 90 

Soomb. =16 

Examiner's marks 

Mex. or Mdn 0x =40 1 10 20 30 40 60 60 70 80 90 100 

Box. =10 


(if) Linearly derived 

marks, -M-oomb. =34 4 14 24 84 44 64 64 74 84 94 

Soomb. =10 


Sealed marks bv the 
Median method 


■^dn CO mb. —34 


8 17 26 34 46 66 67 78 89 100 


In the first comparison (the first two rows of Table. 1.), sinoe M^. = 
M oomb _ the question of median snalling does not arise; but beoause 
B «r. 9 ^ s comb. > the differences between examiner’s and linearly derived 
marks strikingly appear so as to justify the need of soaling although 
medians in both distributions remain the same. Seoondly with 
M ex _ 9 *: M oombi but s ex< = s oomb _, the scaled marks in the last two row 
markedly differ. The soaled marks by the median method are lower 
than examiner’s marks excepting at 0 and 100 (sinoe M oomb M ex ) ^7 
a rate different from the scaled marks by the linear method. The rate 
is proporiionate in the median method, but it is uniform in the latter 
beoause s 6X , = s comb , 
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Quick scaling by the linear method 

In large-scale exainimilitm work, speed and accuracy must not 
suffer because of introducing a new method. The scaling proce¬ 
dure must be so adjusted that necessary changes are swiftly and un¬ 
erringly recorded by the side o£ raw marlts submitted by an exami¬ 
ner. Even by using a band-operated calculator, the transfer of 
scaled marks to the mark-sheet may not be so straightforward since 
marks in the sheet may not appear in a serial order. The prepara¬ 
tion of a table every lime a new mark-sheet is taken np as suggested 
by Gnlliksm (ut. sup.) is certainly unnecessary and time consum¬ 
ing. As table reading is comparatively easier and safer than ordi- ‘ 
nary machine calculation, an attempt has been made in the following 
paragraphs to simplify the procedure of reading linearly derived 
marks from a newly designed table (Table. 2.). 

Since the new set of scaled marks hear to raw marks a linear re¬ 
lationship, graphical or tabular determination of scaled marks for a 
specified set of means and standard deviations is comparatively an 
easy task. But a variety of combination of means and standard 
deviations, like those we face in examination work, complicate the 
whole issue, If in a paper the maximum mark is fixed at 100, we 
may expect the mean to vary from examiner to examiner in different 
papers or subjects or in different examinations within an approxi¬ 
mate range from 20 or 25 to 75 or 80 in randomized samples of 
scripts. Then to the large constellation of various combination of 
means, we have to juxtapose another constellation of different com¬ 
bination of standard deviations, ranging perhaps from 5 to 25 in 
similarly randomized scripts. This makes our task at the first sight 
almost an impossibility. 

Now, looking back at our formula (2) for a derived standard 
score, wo note that the ratio Soomb./sox. determines the angularity 
of the line of relationship between raw marks and derived marks re? 
presented along ++ coordinates of a graph. Therefore, it is p% 
sible to find out some fixed values by, which the angle steadily var|§§; 
to represent various ratios of soomb./sex. so that a closely simila^ >, 
line of relationship approximates the actual line in the detembj#:' 
tion of scaled marks, The angle is nearly 64° when soorttk 
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double than sax. and is about 27° when s 0 omb. is half its oorresr- 
ponding Sex. Ohangmg the angle by unit degree, we can read off 
ratios as natural tangents to constitute a number of fixed values 
ranging from .49 to 2.14 as shown in the top row of Table. 2. In 
practice, the nearest value (correct to the second decimal place) of an 
aotual oaloulation (soomb./sex.) may be considered sufficient for 
our purpose. 

Table. 2. is prepared in a simple manner by arranging in a 
oolumn headed by a particular soomb./sex. ratio all the appropriate 
values of the linear scale as they correspond to values in the raw 
marks scale. Such linear marks in the table are rounded off to the 
nearest whole number as fractions do not matter in the procedure, 
this way values for all columns of scomb./sex. ratios ranging 
from .4877(26°) to 2.1445(65°) are entered to complete the table. 
Lastly, at the left marginal column of tlie table a sliding scale is 
provided, called the Sliding Raw Marks Seale, which is to be neatly 
cut off and used to find scaled marks in the manner as explained iu 
the next paragraph. 

Once the standard deviations of both examiner and combined dis¬ 
tributions are known, the Scomb./sex, ratio is worked out and the 
nearest tabulated value is selected in the top row of Table. 2. Then, 
the mean of the examiner’s distribution is located in the slider and 
the same is held opposite the mean of the combined distribution found 
in the appropriate column. Now, holding the slider fixedly at this 
point, where Moomb.=Msx., other scaled marks are read off as they 
appear against marks in the slider. This manner of reading scaled 
marks from a table provides the easiest, safest and the most rapid 
procedure in examination work. Sticking the slider permanently 
along a selected column of marks in a consumable table leaves a 
much desirable record of scaled marks for a particular mark-sheet 
for any subsequent use or verification of results. 

There are two minor difficulties we may face in using the table 
when the ratio is about half or double in the extremes. If it is about 
half, the same mark occurs twiee as in the column for .49. In such 
a case the mean located at the slider should he adjusted to the first 
mark in the 1 column if tlie actual ratio is larger than the estimated 
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tatio. Ou the other hand, the mean of the slider should be adjusted 
to the second figure if the actual ratio is smaller then the estimated 
ratio. Secondly, when the ratio is about double, marks jump from 
step to step mostly by twice its own unit as in the col umn far 2:14 
In such a case, the mean of the slider should be adjusted to the next 
lower value in the column if the actual ratio is smaller than the 
estimated value and vice versa. The slider may also, in such a caBe 
be adjusted conveniently for interpolation of scaled marks interme¬ 
diate between tabulated values. 

Au alternative to the above procedure is to wark out on-the- 
spot with the help of a calculator the sealed marks and enter the 
same in a partly printed schedule specifically prepared for the pur¬ 
pose. The printed form of the schedule may be necessary to ensure 
quiok work, where the whole range of raw marks are printed in two 
or four columns by the margin of which scaled marks are recorded to 
make an ‘individualized’ mark transformation table. In doing this, 
it is better to begin the work from the mean of the examiner's dis¬ 
tribution toward any one end first and the other next. It is then 
from this schedule, sealed marks are entered in the examiner’s mark- 
sheet. The only trouble with this procedure is that we have to pre¬ 
pare every time a table when a new mark-sheet is taken up for seal¬ 
ing. 

Conclusion 

It has already been mentioned that mark distributions of exa¬ 
miners are largely of the normal type, though in many cases distri¬ 
butions tend to be appreciably skewed. Other peculiarities like the 
‘J-shaped’ distribution (Taylor, 1963, pp. 13-19) are not quite un¬ 
likely, especially when examiners are allowed to mix up examination 
with evaluation. "What to do with such distributions that deviate 
from the normal? If the original shape, of a distribution is desired 
to be retained as it is, linear sealing may be found to be useful in 
most cases. But if the spread of an examiner’s mark is too small in 
comparison with the spread of combined marks and is on one side 
of the scale, smaller differentiation showing in marginal cases may 
disappear as a result of scaling. The situation may be sometimes 
pretty serious with a J-shaped distribution. Do we then go ffn 
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changing the procedure and adopt a new sealing technique any tim» 
we face a peculiar distribution, or look elsewhere at the controls of 
examiner behaviour? 

It must be noted at this point that scaling, to whatever length 
the refinement is carried on, is no answer to all problems of exami¬ 
nation and evaluation. It is no substitute for good examination and 
a problem of good examination must not be sought to be solved 
though a good method of evaluation. The deviation of mark distri¬ 
bution from the normal shape, especially when scripts are thoroughly 
randomized, is more likely a problem of examination than evalua¬ 
tion. Naturally, its solution should be explored in the process of 
examination even if such a probe necessitates reorganization of the 
whole procedure at considerable expense. 

Finally, it has to be admitted that this manner of scaling marks 
of essay examiners does not provide a more useful ‘scale' of relative 
performance by examinees. We can not compare performance of 
examinees even in the same paper examined and scaled in different 
zones. We can not say the performance of an examinee in one sub¬ 
ject is better than his performance in another subject. The bare 
scaled marks are no better than raw marks excepting that they are 
adjusted to a common standard of marking. Could we not make 
another bold move and make good of the use of the present limited 
sealing procedure to a more generalized system of mark evaluation 
throughout the country? 
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On the Estimation of the Average 
Proportion of Failures at a 
University Examination 


H.SMQ, Akhtar 
Anjani K. Sinha 


It is a matter of common experience tht 
the percentage of failures at a particular type 
of examination is not constant from year to 
year. A number of reasons may le ascribed 
to this variability. In the present paper the 
aim of the authors is not to go into the corn 
which make this sort of variation, Instead, 
they have tried the different techniques for es¬ 
timating the average proportion of failures on 
the basis of certain supplied data. 


Material and Method. 

The proportion of failures under discussion are those of tht 
Pre-Science students of Patna 'University. Holding of Pre-Science 
examination was started in 1960 at this University. Till 1962 only 
annual examinations were held, From 1963 onwards annual as well 
as supplementary examinations are being held, 

From the relevant tabulation rolls the number of candidates 
appearing at the examination and the number of candidates who 
failed were noted down. The students were dichotomised as eoll'e- 
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giate and non-collegiate. These data together with the calculated 
proportion of failures are shown in Table I and II: 


TABLE 1 

Failures at the Annual Pre-Science examinations of Patna University 


Tear of 
examination ~ 

Oollegiale Students 

Non-Ooelegiale 

students 


n t 

No. 

appeared 

di 

No. 

failed 

p t =d t ln 

Prop, of 
failures 

n t 

No. 

appeared 

No. 

failed 

Pi=d k ln t 

Proportion 

of 

failures 

I960 A 

677 

198 

.3431 • 


, 


1961 A 

674 

200 

.3484 

142 

69 

.4166 

1962 A 

686 

189 

.3231 

176 

60 

.3920 

1963 A 

631 

162 

.2862 

211 

76 

.3602 

1964 A 

008 

212 

.3174 

160 

101 

.6733 

1966 A 

666 

170 

.2666 

238 

108 

.4631 

I960 A 

698 

146 

.2077 

181 

61 

.3370 

1907 A 

822 

273 

.3321. 

186 

46 

.3308 

1968 A 

737 

187 

.2637 

281 

78 

.2770 

1989 A 

772 

189 

.2448 

208 

64 

.2684 

1970 A 

800 

218 

.2726 

207 

71 

.3430 


241 


INDIAN EDUCATION AD REVIEW 

Volume 8, Number 1, January 1973 


TABLE II 


Failure* til the supplementary/ Pre-Science examination of Patna University 


Year of 
examina¬ 
tion 

Collegiate Students 

Non-Collegiate fll/udeiil? 

n i 

d { 

p i =d t ln i 

n t 

di 

Pi=d t ln ( 


no. 

appeared 

no. 

failed 

proportion 

failures 

no. 

appeared 

no. 

failed 

Propor¬ 
tion of 
failures 

1003 S 

30 

18 

.4015 

20 

3 

.list 

1004 S 

43 

28 

.0312 

24 

13 

.5417 

1 S)0D S 

40 

0 

.1050 

30 

3 

.0833 

1000 S 

47 

8 

.1702 

12 

3 

,2500 

1007 S 

47 

11 

.2340 

— 

— 

- 

1908 S 

35 

10 

.2857 

— 

— 

- 

1900 S 

10 

7 

.3084 

21 

6 

.2381 


Theory 

Suppose we are considering tho data of IC years. Let nj and 
di(i = 1, 2...k) respectively denote the number of candidates 
who appeared and those among them who failed in the i th year. 
Consequently p ; = nj gives the proportion of failures in tbe i th 
year. One way of estimating the average proportion of failures 
k 

would be to find p = S p^ k which is nothing bub the simple arith- 
i=l 

melic mean of tho different proportions of failures. Had the num¬ 
ber of candidates appearing been constant throughout the years, the 
data of whioli are under consideration, p would have been a valid 

estimate of the average proportion of failures. But the number o£ 
candidates appearing is not constant from year to year. In such a 
situation we know from the theory of statistics that a better estimate 
j a —the weighted mean of p/s, the weight of p. being m the 
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number of candidates appearing. And so we have a seoond estimate 


Pw — 


Snj Pi 2d; 


Snj 


It is apparent that P w can he directly cal- 


oulated from a knowledge of ni’s, and d; a, without calculating p.’s 
Now let us imagine a situation in which the data supplied con¬ 
tain only the value of p.‘s while nothing is known about ni 
and di. And there is reason to believe that nps not constant 
for the period under consideration. How are we going to combine 
the supplied values of p^s in order to get a valid estimate as far 
os pbssiblo ? Clearly the question of calculating p w does not arise, 
p „an be oaloulated but it has its demerits. Then what should be 
the next choice? We know that when the analysis of variance tech¬ 
nique is to be applied to a set of data where the variable is not 
having a constant variance but is known to be of a binominal type, 
one usually applies sin " 1 V"x transformation to get a transformed 
set of variable having a constant variance. The conventional proce¬ 
dure of analysis of variance can then be applied to the transformed 
variable. We get light from this theory to tackle our problem. 

Knowing p/s it is easy to obtain the values of sin ~ 1 VPi j D 

radian. Let d i == sin ' 1 Vp7 ^hon ® &\] k. Suppose p t be the 


average value of p/s which is to be obtained by utilising this trans¬ 


formation. Then we can write sin _1 .r~ =D . So V~ = sin 

v Pi Pt 

g t and therefore p fc = (sin gjs. Aotual calculation supports our hy 
pothesis that p fc will be nearer to in comparison to p", 


We have indicated in the beginning that the variation in the 
proportion of failures is due to many factors. Broadly speaking 
these factors may be categorised as assignable and non-assignable 
cause of variation—a terminology which we have borrowed from 
Industrial Statistics and Quality Control. To get a revised value 
°f p w which is free from the assignable causes of variation, we may 
adopt a process which is similar to that applied in the field of Indus¬ 
trial Statistics provided that nj and dj are also known. We 
may compute the usual 3-sigina control limits and draw a p-chart 
which in our case we shall term as a fraction failure chart. If for 
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Homo i, plotted p; goes oufcfnrlo fcho control limits, fresh values of p 

and control limits arc calculated by eliminating tlie set of observa¬ 
tions corresponding to that i. In this way all the trouble-maMag 

Pees tiro eliminated. The final « which is denoted &s vr 

i w -r w £may 

be taken as an estimate of average proportion of failure which is ex¬ 
pected in the long run. 

It may be argued that the geometrie mean is sometimes recom¬ 
mended for calculating the average of ratios, and p/s may be 
thought of as a sort of ratios. So why not adopt a geometric mean m 
this case ? Calculation was made to explore that feasibility aslo. p ’b 

tile geometric means, were calculated in different cases. In no ease 
p" was found to he better than p t 


Results 


TABLE III 


Tim different valuta of p, pn, pg, and 3>* 


Criteria of Olaasification 


Estimators 


P 


h 

Pt 

Collegiate (A) 

.2895 

.2871 

.2860 

.2882 

Noe-Collegiate (A) 

.3841 

.3739 

.3708 

.3818 

Collegiate (S) 

.3381 

.3298 

.3061 

.3322 

Non-Collogiftto (S) 

.2457 

.2209 

.1190 

.2291 


It is clear from data in Table III that in all the oases p and 
p" t ar egreater than ^ whereas p g is less than If we take 

as standard and calculate the percentage of absolute differences 
of the remaining estimates from p w wo get the following values 
shown in Table IV. 
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TABLE IV 


The absolute percentage difference, of ~ " and ~ S 

J > 19 Pt from ^10 


Criteria of Glassification Estimators 


P Pg P; 


Collegiate (A) 

2,47% 

.38% 

.38% 

Non-Collegiate (A) 

2.72% 

.83% 

2.11% 

Collegiate (S) 

2.62% 

7.49% 

.73% 

Non Collegiate (S) 

8.28% 

12.29% 

.07% 

It is evident that 

© 

o 

f 

o 

a 

o 

i9 

nearer to rT in com 


parison with other estimators; so in cases where we have to average 
a given set of proportions of failures only the estimator might 

be our first choice. 


We may point ont at this stage that the problem of averaging 
a set of ratios is not limited to the field of Education only. In many 
branches of natural as well as Social Sciences the same type of prob¬ 
lem may occur. For example sake, we may point out a problem in 
demographic research. The proportion of births and deaths for 
several years might be known but the exact number of those born or 
dead during the same period might not be known. It is required to 
find out the average proportion of birth or death in these years. To 
tackle suoh a problemwe suggest the use of ^ which we very much 

believe will give a reasonable estimate in suoh a situation. 
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Objective and Traditional Question 
Papers , 


V. S. Misra 


The author has attempted to convert emu 
type questions in geography into objective gues- 
tions hj selecting points picked out from among 
answers to essay type questions, identifying im¬ 
portant points in the answers with the help of 
teachers. Examples of each type, questions of 
fact, questions requiring explanation or discw- 
sion and questions using a map are given. The 
study shows that objective tests so prepared 
were more efficient in measuring achievement 
and spent less student time than essay ques¬ 
tions. It is based on administration of tests to 
113 and 97 pupils respectively. The criticism 
that guessing is encouraged in objective tests is 
experimentally rebutted. 


As early as 1950 the University Education Commission (p. 327) 
observed; “For nearly half a century, examinations, as they have 
been functioning, have been recognised as one of the worst fefttnm 
of Indian education in India .... We only note that while the maff 
nitude of the problem has been growing at an alarming rate noth¬ 
ing constructive in the way of reform has happened.” Most of ns 
would admit that during the last twenty-two years there has be®, 
little improvement in our university examinations, The situation 
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has been steadily worsening. Now it has reached a critical, probably 
a breakdown, stage. 

To improve examinations various suggestions have been made. 
In fact, each aspect of our examinations does need improvement. For 
some improvements we may afford to wait. The introduction of mo. 
dern techniques of data processing is such an improvement, since it 
involves funds and readjustment in the existing examination staff. 
But there are other improvements which we can introduce now; 
Amongst these the most important and the most feasible is the im¬ 
provement of the question paper. This does not require additional 
funds, additional staff, or retrenchment of anyone from the employ¬ 
ment. This would improve teaching and learning practices, and pro¬ 
bably also the tone and discipline of educational institutions, as these 
are mostly governed by the way we measure students’ achievements 
(see also Hill, 1972). Almost all tile secondary hoards in the coun¬ 
try have taken up question paper improvement, thus if our univer¬ 
sities take this up none will consider it drastic. 

There are several ways to improve traditional question papers. 
Essay-type questions, as they are used now, can by far be improved. 
Then, we can include some other types of questions; e.g. short answer- 
type requiring answers in a few sentences, fixed response-type re¬ 
quiring answers in a few words, and objective-type requiring the 
selection of the most appropriate answer out of several appended to 
a question. Of late, a few universities have started the use of short 
answer-type, and fixed response-type questions on an experimental 
basis. But objective-type questions have not been given even a fair 
trial by our universities. This is obviously due to the lack of confi¬ 
dence in such questions, There is a feeling that objective-type ques¬ 
tions cannot cover the material tested by traditional question papers, 
It is also felt that objective test marks would not be as dependable as 
traditional test marks, because objective tests provide an opportunity 
to guess answers while traditional tests do not. The feeling is quite 
natural especially when these problems have not been properly inves¬ 
tigated in the country. The present study was designed to do this 
job. 
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Can Tradition Test Material be Covebed by Objective Tests? 1 


Review of the Literature: The answers to the above question are 
based mostly on opinions. Of course, there are a few empirical evi¬ 
dences also. Let ns first consider the opinions. Some experts (Ver¬ 
non, 1940; Wrightstone, Justman, and Robbins, 1956; Thorndike and 
Hagen, 1961; Examination Committee, TIGC, India, 1962; and Stand- 
ards Committee, UGC, India, 1965) hold that essay-type tests measure 
those larger outcomes of education which may not be measured by 
other paper-and-pencil-type tests. Implicit in this claim is that ob¬ 
jective tests do not and cannot measure the larger outcomes of edu¬ 
cation. There are others who do not agree with this view. Sims, 
1948; Stalnaker, 1951; and Noll, 1957 feel that this claim of essay- 
type tests is generally accepted without proof, evidence, or supporting 
logic. Ballard, 1923; Diedcricli, 1957; Nedelslcy, 1957; Engelhart, 
1957; Ryans, 1958; Prederiksen, 1960; Kelly, 1963; Harper, 1963; 
Hubbard, 1963; and Hill, 1964 are more assertive of the capabilities 
of objective tests. They hold that most of the educational outcomes 
measured by essay-type tests can be measured by good objective tests. 
Ebel, 1953; and Anastasi, 1966 are of the view that the impression 
that objective tests can measure only trivial educational objectives is 
probably due to the fact that such objective tests can be easily pre¬ 
pared by unskilled writers. 

Coming to empirical evidence, there have been very few studies 
on this problem. All of them have been done in foreign countries. 
(Sims quoted in Woods, 1953; Woods, 1953; and Moore, 1954). These 
studies suggest that most of the material covered by essay-type tests 
could be made objective. They conclude that teachers use essay-type 
tests where objective tests would have done the job better. 

Design of the Present Study : It was considered desirable to 
analyse question papers set at different levels of education. To start 
with we selected class X final examinations, which serve for all prac¬ 
tical purposes as the admission tests for most of our universities. The 
present report deals with the results of an analysis of Geography ques¬ 
tion papers set in class X final examinations in Assam. In Assam, 
prior to 1964 class X examinations were conducted by the Gauhaia 
University and called Matriculation examinations, Since 1964, they 
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have been conducted by the Board of Secondary Education, Assam, 
and called High School Leaving Certificate (H.S.L.C.) examinations, 
ill the questions set in Matrieulation/H.S.L.C. examinations of 
Assam for the years 1961-6C were compiled. To each essay-type ques¬ 
tion, so compiled, two to four teachers in Geography in higher se¬ 
condary schools of Assam independently wrote answers. We sorted 
out the common points of answers for each question. These were 
considered the correct answer to that question, and were converted 
to objective items with the help of subject teachers. 

It was found that there were mainly three types of questions, 
varying in the degree of objectivity. Each of the three types was 
found, as shown below, convertible to objective items. 

In the First Type are the questions which are purely factual. 
Below are a few examples of the First Type: 

1. State the location and importance of the following: Banga¬ 
lore, Chittagong, Pittsburg, Montreal, Quito, Moscow and Berlin,. (Q. 
13, H.S.L.C., 1964) 

2. Classify a mountain in as many types as you can according 
to origin. Give an example of each type. (Q. 4, H.S.L.C., 1965) 

Such questions can easily be converted to objective items. The 
following are some examples: 

I. Question 1 converted to objective items 

Directions: In List A are given towns. In List B are given des¬ 
cription of the towns. Opposite each item in List B, put the num¬ 
ber of the town (from List A) to which the description applies. 
There are some extra items in List A. Example P has been solved 
for you. Solve the rest of the questions in the same way. 

List A Towns List B Descriptions 

II. Question 2 converted to objective items 

Question 2 may be split into two parts: (A) Classify a moun¬ 

tain into types according to origin. (B) Give an example of each 
type. 

(a) Conversion of Part (A) : Direction : In the brackets oppo¬ 
site each statement put an X mark in the column or columns to 
which the statement applies. Examples P and R are solved for you. 
Solve the rest of the questions in the same way. 
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Mountain Bock 
P. “FoUl’ is iv typo of (X) ( ) 

H. “Equatorial” is ft typo of ( ) ( ) 

(b) Conversion of part (B): Directions : The same as for quea- 
lion 1. 

List A Answers List B Questions 

Q. What types of mountains are the Alps?( ) 

In the Second Type are the questions which require explanation 
or discussion. Below are a few examples of the Second Type: 

1. Discuss why Africa is called a Dark Continent I (Q U 

H. S.L.C., 1963) ' “ ’ 

2. Compare and contrast the rivers of Northern India with 
those of the Deccan. (Q. 9, Matriculation, 1962; and Q. 8, H.S.L.C., 
1966) 

Conversion of such questions to objective items is somewhat more 
difficult. The following are some examples: 

I. Question 1 converted to objective items 

Directions : To each of the following questions several answers 
are given, out of which only one is correct. Write the number of the 
correct answer in the bracket opposite the question. Example P is 
solved for you. Solve the rest of the questions in the way. 

Q. Why is Africa called the “Dark Continent'’? ( ) 

1. Some places in the continent are still inaccessible to man. 

■2. People are dark-coloured there. 

3. There are thick jungles, which remain dark even during day 

time. ' 

4. Till recently people were in dark about the interior of the 
continent. 

5. None of the above is correct. 

II. Question 3 converted to objective items 

Directions: The same as for Question 1. 

Q. Which of the following statements is not true for rivers of 
Northern India? 

1. Generally river water keeps on flowing throughout the year, 


Climate 

Urn 

( ) 

\ ) 

(X) 

( ) 
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2. Generally rivers are deep and wide. 

3. Generally rivers have the upper stage. 

4. Generally rivers are useful for hydro-electric purposes. 

5. All the above statements are generally true. 

Similar questions may be asked to test students’ understanding 
of rivers of Northern India and Deccan. 

In the Third Type, are the questions which require drawing of 
diagrams, and map of India. The number of such questions is very 
small, twelve out of a total of seventy-six questions, Out of twelve 
such questions, six were on drawing a full-page map of India—a 
question asked every year—and indicating on it the towns, rivers, 
etc. as asked in the question paper. The remaining six questions re¬ 
quired drawing of diagrams to explain revolution and rotation of 
the earth and showing the wind circulation of the world, the distri¬ 
bution of various types of rainfall, and the movement of the Gulf 
Stream. 

Below are a few examples of the Third Type: 

1. Draw a full-page map of Indian Union and insert on it the 
following: 

(a) The Aravallis, the Naga Hills, the Vindhyas. 

(b) The Tapti, the Krishna, the Jumna. 

(c) Logtak lake, Palgbat gap, and Kutch. 

(d) Chittaranjan, Bangalore, Gauhati, and Srinagar. 

(Q. 1, H.S.L.C., 1966) 

2. What do yon know about the rotation of the earth? Explain 
with a neat diagram the results of the rotation. (Q. 2, H.S.L.C., 
1966). 

Both questions 1 and 2 may be split into two parts: (A) Draw¬ 
ing of a map or diagram. (B) Indicating on map certain places, or ex¬ 
plaining certain geographical phenomenon with the help of the dia¬ 
gram. According to teachers, part (A) measured students' ability 
at free-hand drawing. Thus part (A) could not be converted to ob¬ 
jective items. (Harper in a personal communication remarks that, 
after all, map-drawing is not an “essay-type” question either.) But 
part (B) was found convertible to objective items. The following 
are some examples: 

I. Question 1 converted to objective items 

Conversion of part (B): Directions; Look at the above map. In 
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the inai> cities are marked as 3, 2, etc. Borne of these cities are listed 
in questions noled below; but not in the same order. In the bracket 
opposite each name write the number ol the city as shown in the map 
Example 1’ is solved for you. Solve the rest of the questions in the 
same way. 

Cities Number as shown in the map 

Similar questions may ho asked for rivers, hills and lakes. 

II. Question 3 converted to objective items 

Conversion of p>art (B): Directions; The same as for question 
1 in the Second Type. 

Q. Which of Hie following diagrams shows correctly the rota- 
tion of the earth? ( ) 

3. (Diagram 1) 

2. (Diagram 2) 

3. (Diagram 3) 

4. (Diagram 4) 

5. None of the above diagrams. 

Q. In what time does the earth move around the Sun? 

1. About 12 hours. 

2. About 24 hours. 

3. About 30 hours. 

4. About 365 days. 

■ • 5. None of the above is correct. 

Similar questions may bo asked to test students’ knowledge of 
the results of rotation. 

TABLE 1 

Conversion of essay-type questions to objective items 


Number of essay questions asked in Matriculation and H.S.L.O. 
examinations during 1961 -86, 

Number of sopornte points mentioned by toaohers as answer responses 
to the essay-typo questions 

Number of separato points capablo of oonversion to objoctive items 

Number of separata points which require drawings to be reproduced 
in answer to essay-type questions and which wero not found oapable 
of conversion to objective items 1 


76 

462 

470 

. 12 ; 
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Table 1 shows the details of the points converted to objective 
items. The Table shows that the seventy-six essay questions asked 
during 1961-66 included 482 separate points of answer (including 12 
drawings) of the total 482 points, 470 points were found capable of 
conversion to objective items. 

Guessing in Traditional and Objective 
Question Papers 

Objective Tests 

To find out empirically the influence of guessing in objective 
tests, we constructed two objective tests. As already shown in Table 
1, four hundred and seventy objective items could cover the entire 
material asked in class X final examinations in Assam during 1961-66 
(leaving, of course, the portion requiring map-drawing or diagram- 
drawing). Out of these four hundred and seventy items, four hundred 
and forty items were split into two objective tests in a way that the 
two become parallel as far as the coverage of course content and the 
assumed difficulties of items are concerned. This is what we could 
possibly do to make the two tests comparable without pretesting and 
item analysis- Each test was of two hours’ duration. Both the tests 
were administered to a group of class X students when they had 
completed their course and were ready to proceed on preparation 
leave. The students were told that these tests would enable them to 
locate their weak and strong points, which will be helpful in prepara¬ 
tion for examination. The tests were administered in almost real 
examination situation with proper seating and invigilation arrange¬ 
ments. The students took the tests on two consecutive days. Each 
day an essay-type question paper in Geography was given in the 
forenoon and the objective test in the afternoon. The two essay-type 
question papers were the question papers set in the H.S.L.C. exami¬ 
nations in 1965 and 1966 in Geography. "We wanted to change the 
order of tests on the second day, i.e. having objective test in the fore¬ 
noon and the essay-type test in the afternoon, so that the effect of ex¬ 
traneous factors, if any, like fatigue, ventilation, etc. is evenly distri¬ 
buted on the two types of tests. However, this could not be possible 
due to administrative difficulties. The numbers who took the two 
essay-type tests were 116 and 99 respectively. The numbers who took 
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tlie first and the second objective tests were 113 and 97 respectively 
The number of the drop-outs was as usual in school tests. Each ob¬ 
jective test had 71 matching-type questions, 24 multiple-choice ques¬ 
tions, and 127 true-false questions. 

Correction for Guessing : Objective tests require students to 
select one of several answer responses already given in the test. Thus 
it is possible that a student selects the right answer just by guessing 
without knowing the answer. To ensure that students in general do 
not significantly gain by wild guessing, some people suggest a cor¬ 
rection for guessing in scoring objective tests. There are others who 
do not favour correction for guessing. The reason is that practi¬ 
cally all the formulae for the correction assume that a student gives a 
wrong response only due to guessing. In many cases this assumption 
may not hold good. Some students may select a wrong answer due 
to mis-information or defective distractors in the item. The correc¬ 
tion for guessing would unduly penalise such students. Our initial 
problem, therefore, was whether to make correction for guessing or 
not. 

Traxler (1951, p. 367) observes that, "Among the kinds of ob¬ 
jective tests, there is one common type for which the use of a correc¬ 
tion formula has seldom been advised. This is matching test”. We 
agreed with Traxler and made no correction for matching-type items. 

In multiple-choice items, an attempt was made to make all dis¬ 
tractors appear to be such plausible answers that there was a high 
probability that each examinee, who did not know the correct answer, 
would select a wrong response which seemed correct to him, and not 
just guess. Traxler (1951, p. 349) recommends the use of no cor¬ 
rection for guessing in such cases. Ebel (1965, p. 229) says that 
"’Well-motivated examinees who have time to attempt all items, guess 
blindly on few, if any, items.” Our analysis revealed that about 
80% to 90% of the examinees were able to complete each of the ob¬ 
jective tests. This indicates that most students had time to attempt 
all the items. As already stated the students were well motivated to 
appear for the tests. We agreed with Traxler and Ebel and made no 
correction for guessing in multiple-choice items. A probable effect of 
noncorrection. for guessing would be that an average student who 
guessed answers would score higher than what he would have scored 
after correction. 
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In true-false items, guessing would considerably increase error 
variance. If the raw scores of students on matching-type, multiple- 
choice, and true-false items were added; the true-false would have a 
very different weightage from the matching-type. Thus for true- 
false items the standard correction for guessing was applied: 

S-Br-W (Correction for guessing in true-false items) (1) 

Where S stands for score, R for number of right responses, and 
W for number of wrong responses. 

Scaling of Objective Test Scores to “Out of 100 Marks” Scale 

Our aim was to compare the effect of guessing in objective and 
traditional tests in terms of marks. Bach essay test was of 100 marks, 
so it was necessary that objective test scores be also converted to “out 
of 100 marks” scale. For this the method described by Gulliksen 
(1950) which was suggested to us by Dr. A. Edwin Harper, Jr. in 
a personal communication, was applied as stated below. 

As already mentioned, the same students appeared for two essay- 
type tests in Geography. The scripts of each essay-type test were 
independently marked by two competent examiners—examiners 1 and 
2 marking the first essay-type test, and examiners 3 and 4 the second 
essay-type test. The average of the highest marks given by the four 
examiners was taken to be the optimum highest mark for each ob¬ 
jective test. Similarly, the lowest marks given by the four examiners 
were averaged to find out the lowest mark for each objective test. 
The average numbers of students in the I, II, III, and Fail categories 
in the four markings were calculated. A graph was drawn by fixing 
critical points at the highest and the lowest marks and at each divi¬ 
sion level, so that the numbers of students in the I, II, III, and Fail 
categories and the highest and the lowest marks in each objective 
test remain approximately the same as for the average of the four 
markings of the essay-type tests. 

Ohance Statistics for Objective Tests 

After having converted objective test scores to “out of 100 
marks” scale, we investigated to what extent one could get marks in 
the objective tests by sheer guessing, We calculated the chance sta¬ 
tistics for objective tests. The maximum chance score for the pur¬ 
pose of the calculation was defined at the 1% level or2.33o 0 above 
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the mean chance marks. We considered a one-tailed test useful in 
the present context, as wc were interested in only chance marks sig¬ 
nificantly above the means. The. following formulae were used for 
the calculation of the chance marks. 


For unoorreoted soores 


M 0 = Np 

(2) 

°o = VNpq 

(3) 

For corrected scores 


M 0 = N (p - kql 

W 


»«=(!+ k) VNpq (6) 

Where M 0 is the moan Bcoro obtained by ohanoe, 
ff 0 is the standard deviation of tho soores obtained by ohanoe 
N is the number of the itoms in the test, 
p is the probability of answering an item right by ohanoe, 
q is 1 —p, 

and k is the correction factor. 

Shall a student pass by sheer guessing in objective tests ? 

Table 2 gives the summary of the chance statistics for the two 
objective tests. The Table shows that if a student, who did not know 

TABLE 2 

Summary of o banco statistics for the objective tests 


i Statistics 

Below 

average 

chance 

score 

At 

average 

chance 

score 

Between 

average 

and maximum 
possible 
ohanoe 
score 

Completely 

above 

chance 

score 

Raw Scare 

First Test 

Below 14 

14 

15—61 

62—222 

Second Tost 

Below 14 

14 

15—61 

52—222 

‘'Out. of 100 marks scale" 

First Test 

Bolow 8 

8 

9—25 

26—100 

Second Test 

Below 10 

10 

11—26 

26—100 
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the answer to any item, answered all items on the first or second ob¬ 
jective test by guessing alone, he would (on the average) get 14 raw 
scores, or 8 marks "out of 100 marks” scale. There is almost no 
chance of getting a raw score above 51, or 25 marks on the “out of 
100 marks" scale just by guessing. 

It may be pointed out that the number of questions in the ob¬ 
jective tests is usually so large that there is little scope of guessing 
the questions of the objective tests. Here guessing is confined to the 
selection of right answers. As has been shown above, if one does not 
study and confines his preparation to guessing alone, he would almost 
certainly fail in the objective tests. 

Bo students wildly guess in objective tests t 

It seems reasonable to assume that if students wildly guess, most 
students would get the scores that could be obtained just by guessing. 
Tables 3 and 4 show the relationship between the number of items 
attempted and the raw scores obtained for the first and the second ob¬ 
jective tests respectively. Theso Tables are based on the method of 
analysis used by the Educational Testing Service, U.S.A. (see also 
GuUiksen, 1950, p. 247). For these tables “not reached" and “omit¬ 
ted” items were treated as not attempted. In the tables, the figures 



Table 3 

Relationship batweon the number of items attempted and the scores 
obtained on objective test. 
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ill U«' rows show the scores obtained; the figures in the columns show 
tile number o£ items attempted. The dotted line at the bottom seta the 
limit of getting the maximum possible scores by sheer gu essing . One 
out of 100 cases (on the average) falling on this line would get the 
obtained scores by guessing without knowing the answers. It may 
be marked that all the cases in the tables are beyond the dotted lire. 
If students in general did guess blindly, most of them would have 
fallen below the dotted line. The evidence of the tables does not sup¬ 
port the common apprehension in the country that in objective tests 
students would resort to wild guessing in answering items. 

It is sometimes argued that students do not guess wildly if the 
items are very easy, since in such a case most students would know 
tlio answer, and would have no need to guess. But very easy items 
are not desirable in tests, because such items do not discriminate. We 
analysed Tables 3 and 4 to find out whether students did not resort 
to wild guessing due to very easy items of the tests. The solid line 
(-) se ts the limit of getting the maximum scores for attempt¬ 

ing a given number of items correctly. A large number of cases fal- 



Table 4 

Bal&tionship between the number of items attempted, end scores obtained 
on the SECOND objective test. 

ling on this line would mean that the test was very easy. It would 
also mean that the test is primarily a speed test with the scores being 
determined by the number of items attempted. The farther is the 
departure of the eases from the line, the more difficult is the test, On 
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TABLE 5 


Topics ashed almost every year in the MatriaulationjH.S.L.O. examinations 


Topios 


Marks allotted 

%n 



1966 

1965 

1964 

1963 

1963 

1961 

Drawing a map of India 

8 

8 

8 

8 

8 

8 

flotation and revolution of the earth— 
their effects 

16 

10 

10 


10 10+8 

Longitude, Latitude, 

International Date Line; and calcula¬ 
tion of time or latitude of a plaoo 

16 

10 

16 

10 

16 

16 

Origin, course and use of rivers; and 
oomparison of rivors of south and 
north India 

16 

— 

10 

10 

16+8 

10 

Total 

66 

40 

50 

40 

04 

04 

Minimum pass mark 

30 

30 

30 

30 

30 

-30 


the other hand, a pure power test would have no diagonal values, J .or 
in such a test all examinees would attempt all the items; and, there¬ 
fore, all the frequencies would he in the last col umn The Tables 
show that each test was neither too easy nor too difficult, as a good 
achievement test ought to be. Thus the argument that students do 
not resort to wild guessing due to easy items does not hold good in the 
present case. 

As already stated around 80% to 90% examinees were able to 
complete each objective test. Thus the findings of the present study 
corroborate the view of Ebel (1965, p. 229) that ‘'Well-motivated exa¬ 
minees who have time to attempt all items, guess blindly on few, if 
any items.” 


Essay-Type Tests 

The problem of guessing in essay-type tests is quite different 
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from llmt in objective tests. In objective tests students guesB the 
right answers, in essay-type tests they guess the question paper itself. 
The present study embarked upon finding out to what extent students 
can guess questions and do selective study in essay-type tests. Table 
5 gives the results. 

The Table shows, that if a student is interested only in passing 
the examination lie can safely confine his studies to the four topics 
shown in the Table. It may be noted that the marks allotted to the 
above four topics ranged from 40 to 64 during 1961-66. Obviously 
anyone who prepares for the above topics can expect a pass in the 
II.S.L.G. examination in Geography as the minimum mark required 
for a pass is only 30%. 

It is evident from Table 5 that one can completely ignore 
Geography of India (excepting drawing a map of India, and com¬ 
paring the rivers of north and South India). He can further ignore 
topics like types of rocks, mountains, climate, and rain; agents of 
weathering; glacier; lake; volcano; spring; ocean; ocean current; 
rainfall, vegetation, and climate of six continents; important tow, 
ports, industries, occupations, and major commodities exchanged in 
various countries. Thus, he may practically ignore about 98% of 
the course and still be certified as having a passing knowledge of Geo¬ 
graphy. 

Discussion 

It is evident from the present analysis that almost all the ques¬ 
tions asked in traditional essay-type tests in the H.S.L.C. examina¬ 
tion of the Secondary Board of Assam in Geography can be converted 
to objective items. To the extent the question papers under study 
may bo considered typical of the questions set in other secondary 
boards the findings may bo considered relevant to the secondary 
board examinations of our country. If we convert essay test items 
to objective items, we shall have several advantages: , „ 

At present students spend three hours in answering six essay- 
type questions. At this rate to answer 76 essay-type questions thirty- 
eight hours are needed. A student can answer 80-125 items of ob¬ 
jective tests per hour. In the present experiment students actually 
answered 220 objective items in two hours. Thus to answer 410 
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items, which, as already shown, would practically cover the entire 
material covered by 76 essay-type questions, students need around 
4-6 hours. In other words, an objective test of 4-G hours would cover 
what a traditional test of 38 hours hovers. 

Provision of choice, though not an intrinsic characteristic of 
essay-type tests, is a universal phenomenon with them. The practice 
seems to be based on a feeling that students should be given choice 
to select questions so that they are not penalised due to small sampl¬ 
ing of questions in the question paper. Provision of choice in the test 
is technically objectionable. Stalnaker (1951, p. 505) observes: 
“When the quality of a carload of wheat is to be determined by samp¬ 
ling the wheat, the buyer does not select fifteen samples and ask the 
owner which ten he wishes to have used. Such a procedure would be 
patently absurd.... Yet with essay tests such a procedure is com¬ 
mon.” Then, provision of choice encourages guessing of the ques¬ 
tion paper, and confining the study to those questions which would 
probabily be asked. Due to choice, all the students do not answer 
the same set of questions. In fact there are hundreds of different 
ways of combining questions in traditional essay-type question paper. 
Thus marks in essay-type tests are not directly comparable. Objec¬ 
tive tests do not provide choice. The number of items in objective 
tests is so large that it is least probable to anticipate the items of 
the test. Even if one does guess in objective tests, it would not profit 
the guesser, because they cover the entire course. The only way to 
guess for objective tests is to cover each aspect of the course, and 
when this is done guessing loses its meaning. Marks on objective tests 
are directly comparable because all the students take the same test. 

Objective tests are useful from disciplinary point of view also. 
Students often complain that the question paper is difficult. Some¬ 
times the question paper is moderated in the examination hall to sa¬ 
tisfy the objections of students. Sometimes another examination is 
held. This trouble is likely to continue till we have essay-type tests 
since in these tests there is no satisfactory way to find out in advance 
the difficulty of the question. In objective tests the difficulty of each 
question is known before it is publicly used. Hence no one will have 
a ground to complain against the difficulty of the question paper. In 
essay-type tests it is difficult to satisfy students of the fairness of 
marking. In objective tests this problem does not arise at all. 
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It is sometimes argued that essay-type tests measure higher men- 
till abilities not measurable by objeutive tests. Whatever little ie 
search has been done in this country does not support this view 
Studies done by Harper, 1963, and Misra, 1970, indicate that objective 
tests predict students’ achievement in essay-type tests with almost 
the same accuracy as is obtained from essay-type tests, but more effi¬ 
ciently, i.e. in a shorter time. 

It is sometimes said that copying and signalling is very easy in 
objective tests. This argument comes mostly from those who have no 
practical experience of administering such tests. In these tests pro¬ 
perly motivated students seldom get time to signal or to copy. How¬ 
ever, we can take extra-precaution by including some extra items in 
the test. These items are to be ignored for awarding grades. The 
procedure would help us to do item analysis of extra items, and select 
the suitable ones for inclusion in some other tests. This procedure 
would keep the students busy throughout the. testing time. Thus no 
student would have time to signal or to wait for a signal for copying. 
Another precaution we can take alongwith the above, is to disturb 
the serial order of the items in the test booklets. That is, the items 
do not appear in the same order in the booklets of the students sit¬ 
ting nearby. As such though all the students would answer the same 
items they would not answer them in the same order. No copying 
would be possible in this situation. Anyway, the above criticisms of 
objective tests are hypothetical. It will be unfair to denounce these 
tests unless these hypotheses are empirically tested. 

At present some four months time is spent in examining stu¬ 
dents and publishing results in the H.S.L.C. examinations. The stu¬ 
dents sit idle for months waiting for results. Considered on a na¬ 
tional level, this is an overwhelming loss of time and energy. If we 
shift to objective tests, probably the present accuracy of examinations 
may he obtained in a single day objective testing. However, if we 
are interested in achieving a much higher reliability, we may need 
objective tests of still longer duration—say of one hour for each ques¬ 
tion paper. Anyway, examination would be over within a week, and 
the results will be announced within a fortnight or so rather than in 
three months or so. We shall thus have more time saved for teach¬ 
ing and learning, which will surely raise our present standards .of 
education. It may be recalled that the two most widely used rnatri- 
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culation examinations of the U.S.A. (the College Entrance Examina¬ 
tion, and the American College Testing Program) are administered 
in only a single day each, and there is no reason to believe that these 
examinations are less reliable and valid than our matriculation exa¬ 
minations. Even the Britishers who introduced traditional essay- 
type tests in our country have mostly changed to objective testing in 
large scale examinations. 

The researcher expresses his thanks to the Principal, the members 
of staff, and the students of Netaji Vidyapeeth, Gauhati, Assam who 
helped him in the conduct of the experiment. 
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Cross-Ungual Proficiency in Hindi 
As a Second Language 


V.P. Sharma 


In a linguistically heterogenous o/rea in the 
Hindi region, the study has examined the pro¬ 
ficiency in writing Hindi among X grade stu¬ 
dents with different mother-tongues and dif¬ 
fering language experiences at school. There 
are Id such groups ranging between 33 and 99 
in size. Borne of the important findings are: 
students with cognate pairs of languages were 
found to Tie slightly superior for orthogonal 
accuracy and linguistic speed over those with 
non-cognate pairs, Malayalam among the latter 
being an exception. Students with Arabic or 
Persian script in their own language were in¬ 
ferior. Homan script was not found to be such 
a great stumbling block 


Tie im pact of te chn ological advancement and scientific methods 
has brought approximately 3000 important languages of the world 
(R. Lado, 1964) into intensive contact incredibly shrinking the 
earth. The horizontal social mobility of the people of various races, 
cultures and languages has intensified the problem of cross-lingual 
understanding (R. Lado, 1964) and socio-lingual chemistry. The so¬ 
cial interactions among the people of diverse cultures create not only 
the problem of the socio-cultural chemistry, but also of the cross- 
lingual chemistry, Democracy makes provisions for all in the na- 
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lioiml system of education. Tinder those conditions, the probability 
of promotion of speech languages is more than non-speech languages 
The phonetic charactcrist and ease-in-learning has popularized Hindi 
overseas and it has been rated as the third major language of the 
world (Chatterji, 1045). 

The adoption of Hindi as a federal language in accordance with 
the constitutional rights and privileges as enumerated in the Articles 
343-51 of the constitution of India (1948) enhances the importance 
of teaching and learning of Hindi as a compulsory second language in 
the national system of secondary education in Indian Union. 

Learning new language is acquiring new skills and adapting new 
linguistic habits. (Fries, 1957, Dunkel, 1948, Chistopherson, 1948 
Bloomfield, 1942, Jespherson, 1958). 

“A theory of competence purports to be a principled account 
of the knowledge of the language that an idealized speaker-listener 
would need to have internalized in order for him to be able to under- 
stand and produce any of the infinite possible sentences in his Ian- 
guages. It attempts to account for his ‘intuitions’ concerning the 
language, and to ‘project’ a finite corpus of utterances to a set of 
rules which assign structural descriptions to the infinite potential of 
sentences in the language (Chomsky, 1965). A theory of perfor¬ 
mance accounts for the way in which we put the linguistic capacity 
to use, and indicate the limitations of the mechanism which expresses 
the linguistic competence. In estimating the proficiency in the se¬ 
cond language, the cubical dimensions of linguistic ability is mea¬ 
sured. In addition to the efficiency in motor skill in terms of com¬ 
petence in the speed of writing, the expressional and ideational 
fluency, and accuracy are also cumulated in the evaluation of lin¬ 
guistic proficiency, To the extent the faoilitative factors are pre¬ 
sent in the teaching-learning process of a second language, the ac¬ 
quisition of the elements of the new language and the linguistic skills 
are inculcated and promoted. The inhibitory factors present har¬ 
riers and blocks (Fries, 1957, Palmer, 1953, Morrison, 1958, West, 
I960, Penfield and Roberts, 1959) in learning the new language. 
Fluency, flexibility and accuracy in word and sentence structures 
play vital role in determining the linguistic proficiency. If the 
learning of a second language by the non-cognate pairs of language 
groups creates serious problems of delayed and distorted responses 


268 



CROSS-LINGUAL PROFICIENCY IN HINDI 
AS A SECOND LANGUAGE 


due to diversity in script and linguistic characteristics between two 
languages, it also creates the problems of confusion and discrimi¬ 
nation for the cognate pairs of language groups due to similarity 
and pr oximi ty in the elements of the two languages (Palmer, 1953, 
Sharma, 1971). Sharma (1967, 1971, 1972 a.b.e) studied some of 
the important determinants of scholastic attainments in Hindi. How¬ 
ever, cumulated impact of speed and accuracy under mono-frame of 
reference as measures of scholastic excellence in Hindi as a second 
language has not yet been explored, though separate studies on speed 
and accuracy as measures of scholastic attainments in Hindi as a 
second language have been made (Sharma, 1972 a and b.). 

Problems 

To examine and estimate the level of (a) cross-lingual orthogra¬ 
phical accuracy, and (b) eross-lingual speed in Devanagri script of 
Hindi as a second language. 

Methodology 

(a) Sample-. The various comparable non-Hindi speaking lin¬ 
guistic samples available in west Maharashtra (India) (viz., Mara¬ 
thi, Gujarati, Urdu, Sindlii, Kannad, Punjabi, Bengali, Tamil, Telugu 
and Malayalam.) could be broadly categorized under five heads: 

(a) Linguistic samples with mother-tongue as the medium of 
instruction viz: Marathi, Gujarati, Urdu, Sindhi (in Arabic and 
Devanagri Script) and Kannada. 

(b) Linguistic samples with Hindi as both mother tongue and 
medium of instruction, viz: Hindi in West Maharashtra and Madhya 
Pradesh. 

(c) Linguistic sample with Punjabi as mother-tongue and Hindi 
as a second language and medium of instruction. 

(d) Linguistic samples with English as the medium of instruc¬ 
tion and the various Indian languages as the mother tongue, viz: 
Tamil, Telugu, Malayalam and Bengali. 

(e) Linguistic samples with English as the medium of instruc¬ 
tion and the classical languages like Sanskrit, French, German or 
Latin as the third language. 
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For minuting global written proficiency in Hindi in respect of 
speed and orthographical accuracy in Hindi at grade X, all the lin- 
guistic samples were included in this comparative study. 

For the purpose of experimentation the various linguistic sam¬ 
ples except the two pupil samples respectively in Mahar ashtra and 
Madhya Pradesh with Hindi as their mother tongue and medium of 
instruction were matched for the period they have received instruc¬ 
tion in Hindi as a second language. It has been assumed that the 
amount of linguistic knowledge, skill, and understanding in Hindj 
would be more or less equal in the various normative linguistic sam¬ 
ples. The Hindi-speaking sample pupils of Maharashtra and Madhya 
Pradesh were also selected randomly on the strength of the equal 
periods of instruction they received in Hindi both as mother tongue 
and as medium of instruction. Since a large number of schools with 
a large pupil population in various linguistic groups, except in Ma¬ 
rathi, was not available in the. normative area, the existing schools 
with desired medium of instruction were selected for experimenta¬ 
tion ; however, all the normative schools wore matched for on the basis 
of their past three years’ S.S.C.B. results. The base line for selec¬ 
tion of the schools was 50% average results of the three consecutive 
years (i.e. 1964-65, -G5-(i0-March Examinations) with a deviation of 
10% on either side. All tlic, pupils in the section of a grade X of 
each of the normative sample schools were taken for experimentation. 
Tables II summarizes the size of stratified samples. 

Verification of nature of Stratified Samples 

A pilot study as undertaken to study of the nature of the 
stratified samples. The indices of skewness of moments of distribu¬ 
tion (gl), standard error of moments of distribution (gi) and indices 
oflcurtosis (g2) (Table 1). 

All values of lnirtosis (g) are 7,263, therefore, the frequency 
distributions are slightly lepto-kurtic; though not exactly normal 
which is hardly obtained in any case from field data. Indices of 
skewness too are not too divergent to make the samples parametric 
ones. Hence all the stratified samples to a greater extent are repre¬ 
sentative ones, and therefore, they can not be treated as independent 
K samples. 
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[ TABLE I 

Estimates of Indices of Skewness of Distribution {g\) Standard Errors of 
Moments of Skewness (ag\) and Kwtosis (o g' s ). (DUBOIS, 1005, 289-94) 


Linguistic Sample 


eg' 1 

(S% limits of 
■Normal 
Distribution ; 
(+1.96xog’l) 

ff' 2 

Marathi 

+ .004 

±.680 

+ .016 

Gujarati 

—.285 

±.621 

+ .011 

Sindhi-Arabio 

+.154 

±.945 

+ .013 

Bindhi-Devanagri 

+.178 

±.603 

+.016 

Urdu 

+ .181 

±.401 

+ .009 

Kannada 

+ .693 

±.707 

+ .014 

Bengali 

+.737 

±.796 

+.016 

Tamil ' 

+.402 

±.460 

+ .013 

Telugu " ' 

—.191 

±.711 

+ .010 

Malayalam 

+.160 

±.760 

+ .010 

Punjabi 

+.054 

±.636 

+ .015 

Hindi (W.M.) 

+.379 

±.713 

+ .026 

Hindi (M.P.l 

+ .301 

■ ±.770 

+.028 


Note : Sinoo all the obtained values of og’,1 ore wall within the 5% limits of 
confidence of normal distribution, the distributions can be regarded 
as showing no significant degree of skewness. 


Experiment I 

Problem: To examine and estimate tile level of cross-lingual or¬ 
thographical accuracy in Hindi of grade S pupils studying Hindi as 
a compulsory second language. 

Material: A Dictation test, comprising of 196 frequent words of 
Hindi in Devanagri Script. 

The most common active but deceptive words invariably misspelt 
or misunderstood by various samples understudy, were adapted from 
the written expression of the pupils. These isolated words were, 
then, composed in the form of a logically connected prose-piece with 
a view to develop semantic and syntactic consistency. The passage 
thus developed was circulated to twenty-one teachers of Hindi, at 
least one .from each of the language groups, randomly drawn from 
the normative secondary schools on the recommendation of the prin- 
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cipal of tlie school with respect to sincerity and devotion to duty f or 
evaluating the appropriateness and adequacy of these active words 
keeping in view their different characteristics, Incorporating the sug¬ 
gestions offered by these teachers, a modified form of the passage was 
developed. This passage was further, revised, modified, refined, and 
thus standardized by a pool of first five hierarchically rated mode¬ 
rators of Hindi for the year 1905 at the S.S.G. Examination Board 
Poona, actually engaged in the teaching-testing process of Hindi as 
a second language. 

Method 

The ‘Dictation Test’ was tape-recorded under the modulated 1 
voice of a native teacher of Hindi. The variations in the pronuncia¬ 
tion and articulation of the words dictated were, thus, controlled, and 
the passage was dictated under optimum controlled conditions to all 
Bamplcs. Provision was made in the auditory presentation of the 
Test to read out first the entire passage before it was dictated. Bach 
of the words was repeated twice in an interval of 20 seconds to eh- 
able the pupils to trace out the missing words. They were instructed 
specifically to write all the words dictated. 

Treatment of the Data 

The orthographical errors committed by pupils were counted, 
and recorded. Measures of central tendency and variability have 
been computed. Test for significance of mean difference has also 
been applied for sharp differentiation between pairs of normative 
samples. Since the treatment of the data was based on the quantum 
of errors. The higher the mean and median, the lesser the accuracy 
in written speech. 

Result 

Among the sample pupils learning Hindi as a second language, 
the highest limits of errors (Table II) in orthography is attained hy 
pupils with Urdu as their medium of instruction (HL=149) whereas 
the lowest was observed in case of pupils of Marathi as the medium 
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of instruction (LXi=10) as well as of pupils with Kannada, Telugu 
and Tamil as mother tongue (LL=10). The widest range’was esti¬ 
mated for Tamil (10-129) whereas the narrowest for Marathi 
(10-49). The range of errors in respect of Urdu speaking pupils 
(50-149) is a unique one that characterized errors of extemporiza¬ 
tion, in orthography. 

The highest limit of errors in case of pupils of Hindi as their 
medium of instruction do not exceed 49. The Punjabi speaking pu. 
pils were estimated to have attained a score of 99 as the highest limit 
of errors. The lowest in all cases in Hindi speaking pupils is zero 
which reveals that pupils with Hindi as their medium and mother 
tongue could write accurately many of the word-structures dictated 
to them whereas pupils other than Hindi as their medium of ina- 
truction failed to do so. 

A further examination on the basis of mean errors and S.D’s 
(Table: II) reveals that, among the samples, the mean-error in res¬ 
pect of pupils with Urdu as the medium of instruction was the high¬ 
est (M=98.6), whereas, the lowest mean-error (M=43,3), was esti¬ 
mated. in ease of pupils with Bengali as their mother tongue and Eng¬ 
lish as their medium of instruction. Even the pupils of cognate pairs 
of languages e.g. Marathi (M=49,3) and Gujarati (M=56.1) have 
greater mean error than those of non-cognate pairs, viz: Telugu 
(M=47.36), Kannada (M=49.5), except of pupils with Malayalam 
(M=66.5) as mother tongue and English as the medium of instruc¬ 
tion. The Sindbi speaking sample Arabic script scored a mean 
error to the extent of 58.5. 

The pupils studying for higher Hindi, have scored lesser mean 
errors than Hindi medium pupils in West Maharashtra (M=19,5), 
and Hindi medium pupils in Madhya Pradesh (M=16.72). The level 
of accuracy of the pupils with Hindi as their mother tongue is cer¬ 
tainly superior to those of the pupils studying Hindi as a second lan¬ 
guage. 

Significance of difference in mean errors in writing Hindi in 
Devanagri Script in respect of the different linguistic samples in 
terms of critical ratios has been presented in Table III. 

Discussion and Interpretation 

The superiority of orthographical accuracy of cognate pairs of 



Index No 

of Language groups 
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language's like Marathi and Gujrati over the non-cognate pairs of 
languages, (viz., Bengali, Tamil, Telugu, Malayalam) could be solely 
accounted for the faeilitative factors like similarity and proximity 
between the linguistic elements and script characteristics of the two 
languages. Urdu (cognate in oral speech) and Sindki (cognate- 
eum-non-cognate) medium pupils with Arabic Script have exhibited 
very poor orthographical accuracy which may be due to diversity in 
the persian characteristic of the Arabic Script. The pupils of non- 
cognate pairs of languages who learn through English medium in 
Roman script on the oral speech background of their mother tongue 
and Sanskrit as a third language have excelled in orthographical ac¬ 
curacy in Hindi over the pupils whose medium of instruction iB 
either Urdu or Sindhi in Arabic script. This finding indicates that 
Arabic Script is more inhibitory in nature in writing Hindi in Deva- 
nagri script than is the Roman script. 

Tile orthographical accuracy in a phonetic language like Hindi 
is directly governed by the psycho-pcdagogically sound and effective 
methods of teaching the phonetics and phonemes of the second lan¬ 
guage (Palmer, 3953, West, 1958, 1960, Nolson Brooks, 1960, Belya¬ 
yev 1963). To the extent, the spot-corrections in Oral and written 
speech and drilling of structures are lacking in the teaching periods, 
to that extent orthographical and syntactical inaccuracies enhance. 
Deviations in pronunciation, articulation, intonation and accent in 
phonetic languages like Hindi are certainly probing causes of in¬ 
accuracy. However, it can not be denied that the orthographical 
errors in dictation can mainly be accounted for by impact of sound 
system and word-structures of mother tongues on Hindi. Differ- 
entiative and discriminative way of teaching of phonetics and pho¬ 
nemes of Hindi in relation to pupils’ mother tongue could bring 
about an appreciable change in orthographical accuracy in pupils’ 
written speech. Not only could the magnitude and direction of 
dissimilarity between a pair of languages be treated as inhibitory 
factors that interferes the orthographical accuracy but even the pro¬ 
ximity between the two languages could also be considered as inhi¬ 
bitory factors creating confusions and enlarging the quantum of 
orthographical errors. The script characteristics of the mother 
tongue have also a convincing impact on the orthographical accu¬ 
racy in Hindi. 
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Conolusions 

1. The level of orthographical accuracy in respect of pupils of 
cognate pairs of languages, was not found very superior to the ex¬ 
pectations. On the contrary, it was estimated to be slightly supe¬ 
rior to the non-cognate pairs, except in case of Malayalam sample 
pupils. 

2. The non-cognate pairs certainly showed better accuracy in 
orthographical structures than cognate-eum-non-cognate pairs, viz: 
Urdu and Sindhi-Arabic. 

3. The lowest accuracy in written speech is observed in case of 
cognate-cum-non-cognate pairs viz. Urdu and Sindhi in Arabic 
script. The linguistic distance between the cognate or non-cognate 
and cognate-cum-non-cognate pairs of languages was observed too 
wide to be bridged. 


Experiment II 

Problem : To estimate the cross-lingual speed in Devanagri 
script of the pupils of grade X studying Hindi as a compulsory se¬ 
cond language. 


Materials and Procedure 

The speed in writing Hindi in Devanagri script was measured 
by a logically connected paragraph of “My School.” The subjects 
were instructed to write as fast as they could for 5 minutes as soon 
as they get the auditory signal. Since the sample pupils were quite 
conversant with the topic of the task they have to do, it was assumed 
that the normative sample pupils would not be handicapped for 
want of new thoughts and ideas. No insistence was placed on writ¬ 
ing only correct sentences. 


Analysis of data 

The total number of words of the individual subjects written 
within the scheduled period were recorded for computation of data 
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, regardless of errors by two persons and the average was regarded 
as the criterion of accomplishment. The speed in writing Hindi in 
Devanag’ri script has been estimated in terms of measures of central 
tendency and variability. Test for significance of mean difference 
has also been applied for sharp differentiation between pairs of nor¬ 
mative samples. 

Result : Prom Table IV, among the sample pupils learning 
Hindi as a second language, the highest limit in speed of writing is 
attained by Gujarati pupils (50-1149) whereas the lowest is observed 
in case of pupils of English medium with French as third language 
(0-129). The widest range is estimated in ease of pupils of Eng¬ 
lish medium with French as third language while the narrowest 
range is seen in case of pupils of Telugu as mother tongue and Eng¬ 
lish as the medium of instruction (10-49). The range in case of 
Urdu pupils (0-59) falls too short in comparison to Marathi (50-119) 
Gujarati (50-149), Sindhi in Arabic script (40-119), Sindhi in Deva- 
nagri script (40-129), Tamil (20-119) and English with French as 
third language (0-129). The accomplishments that could be con¬ 
sidered as the highest limits in terms of maximum m speed of writ¬ 
ing Hindi in Devanagri script in case of Urdu, Kannada and Telugu 
linguistic samples are actually the lowest limits in case of other nor¬ 
mative samples. The ranges of speed in writing in case of pupils, 
with Hindi as mother-tongue and medium of instruction in Madhya 
Pradesh and Maharashtra are respectively (40-159) and (30-149) 
while in case of Punjabi pupils, with Hindi as the medium of ins¬ 
truction, it is (40-109). 

A further examination on the basis of mean speed and S.D. 
(Table IV) reveals that among the pupils studying Hindi as a se¬ 
cond language, the highest mean is attained by the pupils of Sindhi 
medium with Devanagri script (M=87.3) whereas the lowest mean 
is scored by the pupils with Urdu as the medium of instruction 
(M=33.00). The pupils of cognate pairs i.e. Marathi (M=86.2) 
and Gujarati (M=82.05) also fail to surpass the pupils of Sindhi me¬ 
dium in Devanagri Script. The speed in writing of pupils of non¬ 
cognate pairs fall considerably short of those of cognate pairs, for 
example, the mean speed of Bengali-medium pupils is 55.5, of Te- 
lugu-medium pupils 55.6, of Tamil and Malayalam-medium pupils 
63.8, of English medium pupils with French as third language 56.1 
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and of English medium pupils, with Gcrman-Latin as third lan¬ 
guage (selective admission) is 621. Even the sample Punjabi 
pupils (M—76.3) do not surpass the pupils, of cognate pairs of 
languages i.e. Marathi (M=86.2) and Gujarati (M=82.05). The 
mean speed in writing of the sample Hindi medium pupils either in 
Madhya Pradesh (M=97.94) or in West Maharashtra (M=96.7) is 
significantly greater in comparison to all other normative samples 
studying Hindi as a compulsory second language. 

The significance of difference in mean speeds in writing Hindi 
in Devanagri Script in respect of the different linguistics samples 
in terms of critical ratios is presented in Table V. 

Discussion - 

The probable reason that could be advanced to the superiority 
in speed in writing of the pupils of Sindhi medium in Devanagri 
Script is that Devanagri script facilities the pupils with Sindhi as 
the medium of instruction written in Devanagri script not only 
while learning Hindi and Sindhi hut also while learning all other 
subjects. It appears that there is least interference in learning 
Hindi in case of pupils of Sindhi-medium with Devanagri Script in 
comparison to other normative samples. Dr. Trumpp (1872) might 
have rightly visualized when he remarked, “The Sindhi is a pure 
Sanskritical language, more free from Foreign elements than any 
other of north Indian Vernaculars. It is much more closely related 
to the old Prakrit than the Marathi, Hindi, Punjabi and Bengali of 
our days”. To the pupils of cognate pairs of languages like Mara¬ 
thi and Gujrati, learning of Hindi as a second language certainly 
assures some more facilitative factors in comparison to non-cognate 
pairs of languages like Bengali, Tamil, Telugu or Malayalam. Even 
then, it can not be denied that proximity and similarity of word, 
sentence and syntactical patterns between the cognate pairs of lan¬ 
guages also interfere with the speed of learning the other language. 
The pupils of cognate-cum-non-cognate pairs of languages like Urdu 
and Sindhi in Arabic script suffer severely not only because of the 
diverse characteristics of the Arabic script but also because of too 
similar word and sentence structures. If the pupils fail to develop 
sharp discriminative capacity between the two language patterns 
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under study, then each one of them interferes with the progress of 
the other. The comparative data of Sindhi as mother tongue re¬ 
veals that Devanagri script facilities the learning of Hindi whereas 
Arabic script adversely affects the learning. Even Roman Script is 
not so inhibitory as the Arabic script in learning Hindi. The re¬ 
sults reveal that the speed in writing Hindi in Devanagri script by 
various linguistic samples is directly related to the similarity and 
proximity of the script of that particular language groups to Deva- 
nagri script. Obviously the means and ranges in speed of writing 
of the pupils studying Hindi as their mother-tongue and medium of 
instruction are characteristically higher than of those pupils who are 
studying Hindi as compulsory second language. 1 i 

' ' ! 

Conclusions ,■ i 

The main findings of this study are:— ! 

(1) Pupils of cognate pairs of languages, i.c., Marathi and 

Gujarati are found remarkably faster in speed in compari-. 
son to both non-cognate, i.e., Bengali, Tamil, Telugu, 
Malayalam and Kannada, and cognate-cum-non-cognate 1 
pairs of languages like Urdu and Sindhi in Arabic script.. 
The speed of cognate-cum-non-cognate pairs of languages 
was found shockingly inferior to the other two pairs of 
languages. ; ' ‘ 1 

(2) On a scale of speed, among those studying Hindi as a se¬ 
cond language, the pupils with Sindhi as medium of ins¬ 
truction in Devanagri script were found on par in com¬ 
parison to other language groups and even to cognate pairs 
of languages whereas pupils with Urdu as their mother 
tongue and medium of instruction were the slowest on the 
scale. 

(3) Pupils with Sindhi in Devanagri script as their medium 
of instruction were found suprisingly superior to pupils 

'with Sindhi in Arabic script. This findingi certainly 
supports the feasibility of adopting Devanagri 'script in 
the teaching and learning of other Indian | languages. 
Arabic script is a greater handicap to the pupils in writ¬ 
ing Hindi swiftly as compared to Roman or j Devanagri 
or even Kannada. 



CROSS-LINGUAL PROFIOIENOT IN HINDI 
AS A SECOND LANGUAGE 


(4) The speed of writing Hindi in Devanagri Script by 
pupils with English as their medium of instruction in 
Roman script that is non-eognate pairs of languages falls 
in between the pupils who have adopted either Devana¬ 
gri or Arabic for expression. 

(5) Pupils of non-cognate pairs of languages (with Sanskrit 
as third language) like Bengali, Tamil, Malayalam and 
Telugu with English as medium of instruction in Roman 
Script and with the background of mother tongue in a 
homogeneous class-room are far superior to those pupils 
of English medium schools who offer the foreign classical 
languages as third language in a heterogeneous class¬ 
room. 

■ (6) Pupils studying Hindi as their mother-tongue have 
shown, as expected, significant superiority in speed of 
writing in comparison to all normative linguistic samples 
studying Hindi as a compulsory second language. 

General Evaluation of Proficiency In Hindi As a Second Language 

A clear perception of proficiency in Hindi can be had in res¬ 
pect of the comparable groups by taking into consideration a cumu¬ 
lative account and evaluation of the degree of accuracy as well as 
the speed of writing. 

The inferences are: 

' " (1) The'pupils with Urdu as the medium of instruction were 
' ' the weakest not only in'accuracy but also in the speed of 
writing Hindi. 

(2) The Sindhi medium pupils with Devanagri script were 
found superior not only to those with Sindhi medium in 
Arabic script but also on par in speed of writing Hindi 
to most of the cognate pairs of languages. 

(3) The pupils with cognate pairs of languages were found 
slightly superior in orthographical accuracy and linguis,-, 
tic speed in writing Hindi to those of non-eognate pairs, 

• ■ • except -to Malayalam as well as to those of cognate-cum- 

non-cognate p,airs. - " 
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(4) The Homan script was not found so great a stumbling 
block for the pupils in learning Hindi with accuracy and 
speed, as the Arabic script. The Devanagri script, if in¬ 
troduced in lieu of Arabic Script as the medium of ins¬ 
truction showed remarkable facilitative effect as has been 
observed in case of pupils with Sindhi as the medium of 
instruction in Devanagri script. Similarly, the Kannada 
script or the South Indian scripts were also not so help¬ 
ful to the pupils in writing Hindi with speed. 

(5) The speed and accuracy of writing Hindi of the pupils 
with Hindi as their medium of instruction were found 
far superior to these who study Hindi as a compulsory 
second language. Even the sample Punjabi pupils who 
had adopted Hindi as the medium of instruction, showed 
better accuracy than those of cognate pairs of languages; 
however, the former samples lagged behind the latter 
in the speed of writing. 

(6) The accuracy and speed in writing Hindi of the pupils 
of Bengali, Telugu, Tamil and Malayalam as mother 
tongue but English as the medium of instruction, were 
found superior to those English medium pupils who have 
offered French, Latin or German as a third language. 
The pupils with Kannada as mother tongue as well as 
medium of instruction were also found as proficient in 
orthographical accuracy as the cognate pairs. However, 
they lagged far behind in the speed of writing Hindi. 
This reveals a facilitative effect of Sanskrit as a third 
language but in inhibitory effect of Kannad script. 

General Discussion ■ 

The alarming inaccuracies in orthography in case of cognate 
pairs of languages could be accounted for the ineffective teaching of 
phonetics and phonemes. Absence of conscious and automatic lan¬ 
guage habit accelerated the inaccuracies and obstructed the speed of 
writing Hindi. 

A proficient writer is one who is accurate and swift in writing 
the language. In view of the results, it is apparent that the cognate 
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pairs lacked behind in accuracy while the non-cognate pairs could 
not write as swiftly as the cognate pairs. This may be attributed 
to the interference arising clue to similarity in word-structures bet¬ 
ween the cognate pairs in ease of orthographical accuracy whereas 
in case of speed of writing perhaps, the anti-character of script in 
comparison to Devanagri script may have the inhibitory effect on 
the pupils of non-cognate pairs of languages. 

In order to have an insightful perception for the orthographical 
accuracy in the language under-study, it is essential that the ortho¬ 
graphical and syntactical errors of the various linguistic pupils 
should be systematically analysed with a view to bring about a qua¬ 
litative improvement in the teaching-learning and testing processes, 
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Modem Management Techniques in 
Educational Administration 


Report of the Regional Seminar on the application of Modern Manage* 
ment Techniques to Educational Administration. 

Asian Institute of Educational Planning and Administration, New Delhi 
1971, pp. i-ii+542, Price—not mentioned. 


The present publication is the report of regional seminar on the 
title of the book held from November 2 to 12,1970 as part of the cele¬ 
brations of tbe International Education Year. The objectives of the 
seminar were: 

—to acquaint educational administrators and planners with tbe 
theory and concepts of modern management; 

—to make them aware of the application of some of the modern 
management techniques to administration in general and edu¬ 
cational administration in particular; 

—to create an appreciation in the minds of educational adminis¬ 
trators for trying out some of these techniques in the field of 
educational management; and 

—to promote studies and research in the application of modern 
management techniques to educational administration, parti¬ 
cularly in the developing countries of the Asian region. 

The seminar was attended by delegates from nine countries of 
the Asian region such as Afghanistan, Japan, Indonesia, Republic of 
Vietnam etc. Supported by TJnesco and tbe Indian Commission for 
Cooperation with TJnesco, the seminar started on a happy note of 
giving a purposive direction to the maintenance administration and 
revamp it as development administration. 

The publication is divided into two parts. The first being the 
report, conclusions, recommendations and a few annexures such as the 
key note address of Prof. M. V. Mathur, presidential address of Dr. 
D. S. Kothari and the valedictory address of Mr. IC. T. Chandy. The 
second part carries tbe full text of discussion papers and also a select- 
ed bibliography in Modern Management Techniques as applied to 
Educational Planning and Administration. Not unlike any other 
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published report both parts of the report are equally important i.e. 1 
the discussion and the discussed papers—the only thing is that,one 
should read part two first and part one next. 

The key note of the seminar appeared to be the assumption that 
education is also some kind of a business and, therefore, improved 
techniques of business management should be applied to it for bring¬ 
ing about better results. Further, it also implied that there are a 
few ‘improved’ techniques in existence and that ‘efficiency’ and 
‘streamlining’ are to be the basic ingredients of modern educational 
administration as well. Since educational administrators are also 
entitled to their opinion and outlook one need not question the vali¬ 
dity of their assumptions because once we start asking questions there 
will perhaps be a short supply of ready made answers. Here one is 
expected to forget that ‘efficiency’, ‘products’, ‘economy’ etc., are the 
reflection of the degree of national prosperity a society has reached 
opting out for the machine as the model of human endeavour and 
that these are not inherent in a social order. Consequently, they can 
be woven into the texture of education only when society starts visua¬ 
lising education as a pure business proposition and drops down all 
its cultural and spiritual contents. So long as this is not done the 
application of business techniques to educational administration 
would enjoy a rather dubious honour of being out of the spirit of 
the whole thing. 

Be that as it may, we may start off with the three speeches that 
were delivered by Shri M. V. Mathur, Dr. D. S. Kothari, and Shri 
KT.Chandy, Chairman, then Hindustan Steels (and now a member of 
the University Grants Commission). As Prof. Mathur was awed by 
the enormity of numbers involved m the learning-teaching process, 
say around 75 million of them, he wished to focus our attention to 
the existing need “to concentrate on the development of a strong 
management force to guide it”. Education appeared to him, “the 
most rapidly expanding labour—intensive activity”. Therefore one 
is not surprised at the reason why he wanted management techniques 
to be applied to educational administration. Dr. D. S. Kothari in 
his presidential address struck another note. For him education is 
a highly competitive activity and needed commitment on the part of 
thqse engaged in it. He differentiated the management of factory 
from that of education and cautioned that “one way of management 
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may not be intrinsically better than the other way ol management”. 
In fact, he stressed his point by stating “it will be quite apparent 
that we cannot transfer the techniques of management and so on 
from other fields, and yet we must learn from these techniques and 
underscore the value and importance of a seminar like this”. Shri 
Chandy joined issue with Prof. Kothari and held, “I have a feeling 
that somewhere at the back of his (Kothari’s) mind there might have 
been a notion that these techniques are coloured by the economic ob¬ 
jectives of business by profit and so on. May I say that these me¬ 
thods have nothing to do with our objectives”. He also pointed out 
that these are analytical methods being made applicable to all man¬ 
ner of situations irrespective of value patterns inherent to these 
situations. “So, I would say that the academician ought to bring 
to his own problems the contribution of his own working in the field 
of behavioural sciences, mathematics and economies and in so doing, 
let him not be prejudiced by the faet that these were first applied in 
the world of economic activity. ’ ’ 

These three distinguished persons reflected in their addresses a 
wide spectrum of opinions vis-a-vis the theme of the seminar. It 
should not be strange for anyone to note that a fair amount of scep¬ 
ticism is only too endemic to the problem. One may however be sur¬ 
prised at the enthusiasm of the seminarians who had already accepted 
the need and suitability, of the application of management techniques 
to educational administration and these techniques range from sys¬ 
tems analysis, OR to PPBS, They hardly paused to reflect whether 
education was amenable to these techniques and whether the objec¬ 
tives and the end products of education did not constitute cultural 
‘goods’ and were therefore outside the purview of any profit motive 
and computable efficiency and effectiveness. 

Opinions apart the papers read out at the seminar and appended 
in the report are both imaginative, scholarly and technically useful. 
Papers like Key Variables in Organisation Study (Prof, Ishwar Da- 
yal) ; Impact of the Behavioural Sciences and Administration (Sr. 
Professor Nitisli R. Be); Introduction to Operations Research (Prof. 
J. N. Kapur) ; Applications of PERT/CPM to Educational Pro¬ 
grammes and Seminar (Bharat B. Shah); Performance Budgeting 
and PPBS (M. J. K. Tbavaraj); Use of Computers in Education 
(Dr. A. B. L. Srivastava) etc. are extremely useful. Prof. De raises 
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the most crucial issue in regard to the orientation of administration 
where lie says it is status gito-oriented in a developing country. Prof. 
Dayal wants a redefinition of the task system for achieving success 
and holds that “the structure of an organisation and the division of 
its activities, its authority relationships should relate intrinsically to 
the task to be idone”. In other words, both these professors only 
state a theoretical possibility of bringing about changes provided re¬ 
definition of the task system is done and the nature of the adminis¬ 
tration of developing societies is understood properly. 

Theso are introductory papers to several techniques being used 
in the Management of organisation and a direction is indicated for 
educational administration to follow the suit. Experiences of other 
countries are also provided in the form of papers for experts to look 
up. For a good discussion of the entire issue on a layman’s plane, 
one may like to look up the paper by the UNESCO expert Dr. Anand 
W. P. Gurage. 

Beautifully brought out and being highly instructive, the pre¬ 
sent report should be a must for all those engaged in the\task of ad¬ 
ministering education. One hopes that some thinking on this issue 
will be initiated by organisations like the NCERT and the STEs. 

R.P. Sinoh 


R.p. Singh is Header in the Department of Social Sciences and 
Humanities, National Institute of Education (NCERT), New Delhi 



Research in Geography 

A Survey of Research hi Geography. 

Sponsored by the Indian Council of Sooml Science Research. New Delhi. 
Published by : Popular Prakashan, Bombay, (pp. 337 , Rs. 30). 


This four-hundred page volume brought out under the auspicies 
of the Indian Council of Social Science Research, New Delhi and 
published by Popular Prakashan, Bombay, is second in the feeries 
planned by the Council. The main idea of conducting this survey is 
to take stock of the work done so far and to formulate priorities and 
significant programmes, in order to, promote social science research in 
our country. Geography is one of the seven areas selected from the 
broad field of social sciences. 

The survey of research in geography has been confined only to 
the social aspect of geography and not the physical, obviously keep¬ 
ing in view the area of concern of the ICSSR. 

The findings of this survey have been classified under the broad 
heads such as Economic Geography, Historical Geography, Human 
Geography, Political Geography and Regional Geography. In addi¬ 
tion, the applied areas such as Geography and Planning, Methods of 
Geography and Training in Research Methodology have also found 
special place in this scheme. 

Within the above mentioned broad areas certain specific topics 
such as Land Use Studies, Forest Resources Geography, Industrial 
Complexes, Metropolitan Planning, Regionalism and Regional Plann¬ 
ing, River Valley Development Planning, Geography of Rural Settle¬ 
ments, Medical Geography, Air Photo-Interpretation, Quantative Me¬ 
thods in Indian Geography and Thematic Mapping have also found 
a prominent place. This should indicate the comprehensive nature 
of this survey. 

There are in all twenty-five sub-areas included in this survey. 
Each one of them was assigned to a competent person in the area 
concerned. The general approach adopted in this “quick” survey 
completed in less than two years time, was to prepare a comprehensive 
bibliography of various research papers published mainly “by the 
Indian Geographers and on Indian problems.” On the basis of a 
quick review of these research articles or papers published in various 
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journals a brief “trend report” was also prepared to precede each 
bibliography. The last section gives a summary of recommendations 
in each of the twenty-five sub-areas selected for this survey. 

The wide coverage and approach adopted in conducting this 
survey and the eminent geographers in the field who have been asso¬ 
ciated with this work should by themselves indicate the usefulness of 
this laudable task. It should not be out of place if one has again 
only to re-echo the feelings of the Chairman of the Indian Council of 
Social Science Research that “there should be no doubt that the en¬ 
tire academic community of teachers and students in social science 
will remain ever grateful to these people” who have gladly under¬ 
taken this task and cheerfully completed it. 

It has been estimated that about ljOOO students receive their 
Master’s degrees in Geography every year and 20 candidates receive 
their doctorate in the subject. It would certainly he a great help to 
all the students and teachers of geography who would undertake or 
guide research work in this subject. The survey in itself would he 
of great help to every Post Graduate Department of Geography for 
the selection of topics of dissertation and doctoral thesis since it 
would help them to know what areas have already been covered and 
what gaps still remain to he bridged. In fact, the snrvey has only 
mapped or plotted what has been attempted so far without possibly 
going into merits of each piece of research. In this sense it is only a 
beginning and much would now depend upon, further detailed analy¬ 
sis and intensive qualitative assessment of the researches conducted 
so far, the gaps that have been left out and the critical areas and the 
problems that merit immediate and serious attention of the scholars. 

Very often research in our country remains some kind of a ritual 
or a routine that has to he resorted to not for its own sake but merely 
as a key to open up better monetary or social status prospects. It is 
no wonder, therefore, that in spite of a fairly good amount of work 
that has been put in by our geographers we have yet to acknowledge 
what Prof. Moonis Raza describes as Indian “geography tended to 
develop at best as a dinosaur with huge body, a long tail and the tiny 
little head,” and if this ‘spongy organism without a theoretical spine’ 
has to obtain a personality or an individuality of its own, certainly 
it must acquire Indian character not in the chauvinistic sense but 1$ 
terms of identifying our problems, and tackling them in the content 
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of our present socio-economic and technological frame work, so that 
the besl, brains among the younger generations are attracted to accept 
this challenge irrespective of any monetary or other considerations. 

It is hoped that the present survey will serve its purpose if the 
next steps are followed, in this broad context and from this wider 
perspective, focussing our attention in making geographical research 
in our country an organism that would stand on its own legs and lo¬ 
cate, identify and delimit topics from this entirely Indian point of 
view combining realism and a needed degree of conviction coupled 
with a certain amount of idealism. 

It would he in our own interest to bid goodbye to the concept of 
dovetailing Indian researches to the cliches and perspectives of the 
industrially advanced < countries, and our habit of looking for ack¬ 
nowledgement only, outside onr own country. It should be our le¬ 
gitimate ambition to locate and tackle problems that would challenge 
even the scholars from outside who would make special efforts on 
their part to view the solutions of the problems from the Indian point 
of view. 

The Indian Council of Social Science Research as well as the 
Indian geographers deserve our thanks and gratitude for the good 
work they have completed so promptly and in a record time. Let us 
pray that the joint efforts of the ICSSR and of the Indian geogra¬ 
phers would also succeed in correcting our hearings and focussing 
our attention on those problems which would ultimately result in 
bringing better tomorrow for toiling and illiterate millions of our 
brethren. 

It may perhaps not he out of place to mention the present effort 
would remain incomplete till similar survey is undertaken in the 
area of physical geography as well. It is a known fact that the study 
of geography would he incomplete till both the fundamental'aspects— 
physical and human—are properly correlated and synthesised. 

B. S. Parakh 

B,S. Parakh is Reader in the Department of Social Sciences a/nd 
Humanities, National Institute of Education ( NCERT ), New Delhi 
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Concept Formation in Children 

Gbildren’s Classification Skills 

Mary Nixon, Australian Counoil for Eduoational Research, Viotoria, 1971 
(PP. 107). 


The study under review has received inspiration from the work 
of three men, who have provided the ways of looking at the field, me¬ 
thods of studying it, and stimulation to push a little further along 
the track which may one day lead us to an understanding of human 
thinking. These men are Lev Semenovich Vygotsky, who died of 
tuberculosis in 1934, Jean Piaget, well on in years hut still at work 
in Geneva, and Jerome Brunner, leader of a busy team of researchers 
at Harvard University in Massachusetts, U.S.A. 

Dr. Mary Nixon, author of the book is a senior lecturer in psy¬ 
chology in the education faculty at Monash University in Australia. 
The work reported here began as one of the research projects of the 
Australian Council of Educational Besearch. It is presented in a 
very simple and lucid form in the hope that it will he of interest and 
use to teachers, to students and lecturers in teachers’ colleges and 
university schools of education, to the rapidly increasing number of 
informed parents of young children, and to all who are fascinated and 
puzzled by the changing patterns of intellectual skills that are ob¬ 
servable in children’s behaviour. 

The purpose of this study was to formulate some of the rules 
that people use to group things, and to find out how well young child¬ 
ren could use them. Grouping, classifying, and labelling have been 
recognized for a long time as being the main processes by which peo¬ 
ple organize what they hear and see and touch. They are the pro¬ 
cesses through which people are able to make judgements about what 
is going on around them, and are therefore, the foundations of think¬ 
ing. However, the hook does not go into details to describe the theo¬ 
retical examinations and experimental investigations which over many 
years have added to our understanding of thinking, judging, problem 
solving, putting things in new forms, and the like. 

The study was designed to answer the following questions: h ' i,f 
How accurately and consistently can children use rules about 
grouping? 
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How docs their ability to use these rules change with age 9 

Do girls differ from boys consistently and meaningfully in the 
ways they use rules about grouping ? 

A further aspect of the study was concerned with how well child¬ 
ren could explain verbally and justify the groupings they made. 

Five classification tasks were devised to answer these questions. 
Each task used a particular set of rules, and consisted of six items. 
The material for sorting and grouping consisted of rods and blocks 
of different sizes, shapes, and colours. 

The following tasks were devised: 

(1) The Matching Task 

(2) The Cross-Classification Task 

(3) The Seriation Task 

(4) The Equivalence Task and 

(5) The Hierarchical Task. 

As mentioned above, tasks had to be constructed and presented 
in each a way that the solution could be obtained by applying one, 
and only one, set of rules in each task. It would be too optimistic 
to claim that author was able to achieve that, though she directed her 
effort towards planning tasks for which only one solution could be 
logically considered ‘Correct’. 

The children who took part in the study were pupils at sixteen 
Victorian State Planning Schools in the Melbourne metropolitan area. 
The schools covered a wide geographic area, from north to south 
and from east to west, and included inner city as well as industrial 
and residential suburban areas. 

Altogether, the tasks were given individually to 612 children, 
whose ages ranged from 5 to 10 years. Half were boys and half w'ere 
girls. In a preliminary study children at fifteen of the schools were 
tested primarily to find out two things: (1) whether the tasks had a 
range of i difficulty such that children of different ages would find 
them easy enough to attempt but hard'enough to be challenging; and 
(2) whether performance varied from school to school. 

The main part of the study was carried out at the sixteenth 
school belonging to a middle class residential suburb where 180 child¬ 
ren each attempted every one of the five tasks. Children with a 
language background other than English were excluded from the 
sample. 
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The order in which the tasks have been described is a rough in¬ 
dication of their difficulty. The first one described as the Matching 
Task, was the easiest when grouping was scored (Eight only R) ; the 
second one, the Cross-classification Task, was easiest when the expla¬ 
nation was also scored (Kesppnse+Explanation—Ii+E) ; the Equiva¬ 
lence and Hierarchical Tasks were consistently difficult. 

The results show a fairly steady decrease for each age group in 
the percentage of correct responses over the four tasks. It was seen 
that children could use the rules required for the Matching Task and 
the Cross-classification Task fairly consistently and accurately. How¬ 
ever, not until 9 years of age could children do even moderately well 
with the rules required for the Seriation and Equivalence Tasks. So 
the answer to the first question is that when the rules are fairly sim¬ 
ple, even young children can apply them; as they become more diffi¬ 
cult and complex, children as old as 9 years may still have consider¬ 
able difficulty with them. 

To find out how abilities change with age, one may give the same 
tasks to the same children at different ages, or choose groups of child¬ 
ren of different ages and compare their performances on the same 
tasks. 

This study used the second procedure. In every case, older 
children performed better, although the changes did not, for indivi¬ 
dual pairs of mean scores, always satisfy a criterion of statistical sig¬ 
nificance. (The criterion used was p 0 01, for ‘t' tests). Neverthe¬ 
less the almost uninterrupted increase with age in percentages cor¬ 
rect for both sexes, on every task, is powerful evidence that children 
get smarter at applying rules about grouping as they get older. This is 
not likely to surprise anyone. But a couple of reservations should be 
made. In the first place, simply getting older is unlikely to make child¬ 
ren, smarter unless they have opportunities to use rules and to find 
out whether they work; that is, they need plenty of practice and plenty 
of feedback about their performance for their use of rules to im¬ 
prove. Secondly, improvement with age was not quite regular, 
there was a marked improvement from 5 to 7 years, but in most 
cases improvement from 7 to 9 years was relatively slight. It is 
quite likely that the kinds of rules which children can learn to use 
from 7 to 9 years of age depend on the rules that they have learned 
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before, and that some of the rules require skills and abilities that 
very tew children younger than 7 years have been able to roaster. 

The differences between boys and girls were greater at 5 and 7 
years than at 9: if there were real differences, they appear to be 
decreasing by 9 years, as though the boys were catching up. Hoav- 
ever, the 9 year-old-boys may have been a better group of children 
than the 5 and 7 year old boys; had the same children performed the 
tasks at the three ages, this possibility would have been controlled. 

The aim of the study was to throiv some additional light on gene¬ 
ral language abilities. This aim was not fully realized. The diffi¬ 
culty Avas in using a criterion for judging whether a verbal account 
was correct or not. In the Matching and Cross-classification Tasks, 
the children had to describe the colour, height, diameter, or shape of 
the rods or blocks that they have chosen or arranged. For the Seria- 
tion Task, the criterion was description of a single attribute—height 
or diameter. For the Equivalence Task, also, the criterion for a 
satisfactory explanation was low, relative to the skill required for 
grouping the rods, since mention and indication of two attributes re¬ 
levant to solution Avas all that was required. The reason, for adopt¬ 
ing a low criterion was that children were quite unable to verbalize a 
relationship of this kind, which was what the task really required. 
The Hierarchical Task called for a verbal response only: criteria for 
correctness were therefore high and strict. As a result this task 
appeared to be very difficult, especially for the 5 and 7 year olds, and 
more so for the boys of these ages, 

One thing emerges clearly from this: the children were much 
more competent at applying the rules about grouping than they were 
at explaining them, though the discrepancies between grouping and 
explanation were much smaller at 9 years than at 5 years of age. The 
language system seemed to be ‘catching up’ Avith the concrete ope¬ 
rations. * 

Some persistent patterns of explanation deserve mention which 
the study brings forth. Children found it difficult to deal with 
more than one attribute at a time, though they could operate in 
terms of a single attribute quite consistently. In the Seriation Task, 
even the best descriptions did not so much integrate the two attri¬ 
butes (height and diameter) in the matrix items, as describe each 
one separately. In the Equivalence Task the failure to express a 
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relationship was shown in. a similar way. When ordering broke 
down, as it often did in both of these tasks, the descriptions tended 
to be enumerations of single units, with little justification offered for 
the arrangements the children had produced. The Hierarchical 
Task produced another manifestation of inability to operate simul¬ 
taneously with more than one attribute: instead of reporting that 
one class included the other, children treated the two classes as mu¬ 
tually exclusive co-ordinate groups, failing to express the relation¬ 
ship that held between them. 

The crux of the problem is that, for a relationship to be des¬ 
cribed, at least two attributes have to be juggled mentally and ver¬ 
bally, and the only complex relationship these children could reli¬ 
ably express was that of mutual exclusion, as in the Cross-classifi¬ 
cation Task. The Seriation, Equivalence, and Hierarchical Tasks 
involve relationships operating between attributes .on more than one 
dimension; while considerable numbers of children could build up 
appropriate groupings, operating in terms of consistent rules, tbeir 
language systems were not sufficiently co-ordinated with the opera¬ 
tions to enable them to explain the groupings as well. In very 
rough terms, this means that they can do things before they can say 
them. Language develops more slowly than manipulation. This, 
however, points to a research area which needs to be explored. It 
docs not suggest what the answers are. 

At the beginning of this review, three men were described as 
having made special contributions to knowledge of human thinking: 
Vygosky, Piaget, and Bruner. The Piagetion work to which the 
present study is most relevant is The Early Growth of Logic in the 
Child: Classification and Seriation by Inbelder and Piaget, which 
was first published in English in 1964. Also Bruner and others 
(1966) methods for investigating seriation were adapted for this 
study. Like Piaget, he suggests that children develop through a 
series of stages; like Piaget, be argues that thinking and language 
gradually become linked, although they develop separately during 
early life, While there is little direct link between Vygotsky's theo¬ 
rizing and the results of the present study, classification skills were 
ahead of language skills, young children handled and talked about 
the rods and blocks more than the older ones, and even- the 9-year- 
olds still had a long way to go in learning rules for thinking, In 
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Bruner’s view, too, a child’s skills and abilities with language 
directly influence what he can do with things around him. The Se¬ 
dation Task directly tested Bruner’s contention that language and 
seriation skills are closely linked. No relation of the kind that Bru¬ 
ner and Kenny found appeared in the results of the present study. 

In conclusion, it will be quite pertinent to foeus the ways in 
which readers may take advantage of the work reported here. The 
description of the characteristic way of childrens’ grouping may help 
those who work with children to make their observations more per¬ 
ceptive, and may even suggest new things that they might look for. 
Everyone who has worked with young children knows that they can 
recognize similarities and differences, but get exasperated, by the 
limited and often literal use that children make of similarities and 
differences in grouping and manipulating the things around them. 
Some people may be reassured to find out that this is to be expected, 
and that children eventually learn to restructure their groupings to 
take in the attributes which are appropriate in different situations. 
However, they need proper instruction and proper practice to en¬ 
able them to do so. 

Secondly, this study proposes a general principle that children 
could accurately group, match and order objects before they had 
sufficient grasp of language to explain what they had done, and why. 
A greater awareness on the part of teachers and parents of the dis¬ 
crepancy between action and language in young children may sti¬ 
mulate production of programmes of instruction which will attempt 
to minimize the effects of the discrepancy in a realistic fashion. The 
aim of such programmes might be to increase and differentiate the 
action skills and at the same time to provide linguistic stimulation 
and practice in linguistic skills under conditions in which children 
receive plenty of feedback. 

This study has confirmed the previous findings relating to the 
difficulty young children have in simultaneously taking several attri¬ 
butes into consideration to achieve a satisfactory solution. One 
would expect that as the symbolic systems of language become more 
mature and versatile through the first dozen or 50 years of life, so 
children will become better able to represent and manipulate several 
attributes in the situations with which they have to work. Some 
precise dynamic formulation is needed. It opens a field for the re- 
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search worker. Some tasks, in particular, can be used for further 
work e.g. the Cross-classification Task, the Seriation Task. Much 
remains, however, to he done in exploring the dimensions of human 
thinking which are included in intellectual development. 

TJ. K Bevli 
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Evaluation of Student Learning 

Handbook on Formative and Summative Evaluation of Student 
Learning 

Bloom, B,S.; Hastings, J.T. ; Madaus, G.F., McGraw-Hill Book 
Company, 1071 (pp, 923) 

The handbook is the latest of the treatises in educational evalu¬ 
ation and probably the most comprehensive one so far brought out 
in this field. There have been several publications on the subject 
but probably not handbooks. It is a unique beginning in this 
regard. 

It has two parts—part 1 consists of four sections and deals 
with the problems, teachers could face in their efforts at attempting 
evaluation of pupil achievements. The first section in this part is 
entitled as “Education and Evaluation”. The three chapters of 
this section present a point of view and an approach to education, 
the ways of functionally defining educational objectives and the 
methods of improving the level of achievement of pupils through 
evaluation. 

The second section which again has three chapters is entitled 
as “Using Evaluation for Instructional Decisions”. This section 
introduces two comparatively new concepts of formative evaluation 
and summative evaluation. The section thus endeavours to identify 
wider uses of test results for purposes not only of grading, classi¬ 
fication and certification, but also emphatically presents an argu¬ 
ment for diagnosis, remedial instruction and guidance. This sec¬ 
tion has a special teacher appeal because of the ideas it provides 
for the improvement of teaching and learning through the instru¬ 
mentality of effective evaluation procedures. 

The section three is captioned as “Evaluation Techniques for 
Cognative and Affective Objectives” and contains four chapters. 
For dealing with the techniques of evaluation, ‘knowledge and com¬ 
prehension’ have been clubbed together and so also ‘application and 
analysis’, and ‘synthesis and evaluation’. Evaluation techniques 
for affective objectives have been dealt with in a separate chapter. 
Tlie entire section has been woven around thp “Taxonomy of Edu¬ 
cational Objectives” (Bloom, 1956; Krathwohl, 1964). The models 
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contained in this section regarding the selection of techniques and 
the development of tools for the evaluation of different objectives 
are likely to be of great interest to the educational practioners. 

The fourth section which is entitled as “Evaluation Systems” 
has two chapters dealing with the methods by which the work-load 
of teachers and experts in the area of educational evaluation can 
be reduced through a co-operative effort. Besides, this one of the 
chapters gives a birds’ eye view of some of the new major develop¬ 
ments in this area. 

Part 2 of the book consists of 11 chapters—two of which are 
devoted to the evaluation of learning in pre-school education and 
the rest on evaluation in major subject fields. Specific discussions 
on latest evaluation procedures and practices in Language Arts, 
Social Studies, Art Education, Science, School Mathematics, Lite¬ 
rature, Writing, Second Language and Industrial Education evi¬ 
dently make the coverage of this part of the handbook as compre¬ 
hensive as it is of the first one. 

The handbook has been brought out by three eminent edu¬ 
cationists who have contributed the first part and edited the second 
which has been developed by other stalwarts in their respective 
fields. 


Critical Estimate 

Though not meant to be read from cover to cover, the hand¬ 
book is likely to be of profitable use to the teacher, the curriculum 
maker, the test constructor and the students of curriculum and 
evaluation all alike. For the teachers it is full of ideas and examples 
for using evaluation in the improvement of teaching and learning. 
The curriculum specialists can find in it a treasure of already identi¬ 
fied (with great labour) content and ability specifications of all the 
objectives considered relevant to different subject fields. The test 
constructor has for him in it, a readily available wealth of test situ¬ 
ations for guiding and improving his work. To the Students of 
curriculum and evaluation, the reinforcement of the theoretical with 
the practical aspects attempted in the handbook is not only likely 
to help them in acquiring an insight into the concept and underly- 
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ing processes of teaching and testing, but also in developing in th em 
a conviction about the educational evaluation of the same. For 
each of the above categories of persons, the handbook contains suffi¬ 
cient material to pick and choose. It has also an additional poten¬ 
tial of rendering the processes of decision taking in the specific 
situations of their tasks not only faster, but also easier. 

It would not be out of place to narrate an episode about the 
handbook under review. Not very long back it was being discussed 
among some educationists. One of them first of all praised the book 
and then to the surprise of all made a contradictory statement by 
saying “still this is not a good book”. On being asked to further 
elaborate this point, he said, “it is too heavy a load on the chest if 
one wants to read it while lying down”. (The book weighs about 
two kilograms). Quick came the retort from another participant 
in the discussion “yes, that’s right, its contents cannot be taken 
(in) lying down”. 

Apart from this interesting episode, it would probably be cor¬ 
rect to say that even if the authors had more time, it was difficult 
to condense the contents further without putting a handicap on 
the intelligibility and appreciation of its contents by the clientele it 
has meant for. 

The handbook is instrumental in introducing three major con¬ 
cepts in the field of education—those of formative and summative 
evaluation and that of mastery learning. Though comparatively 
of recent origin these concepts have started being understood and 
appreciated in different countries of the world. When internalis¬ 
ed these concepts are likely to impart the educationists with greater 
confidence in approaching their tasks than what they have had so 
far. The concepts have applications not just within the framework 
of educational evaluation, but have a wider significance in curri¬ 
culum development. As a matter of fact formative and summative 
evaluation of curriculum is one of the latest targets of the curri¬ 
culum makers in current times. 

Some Gaps 

Despite its weight and volume, the handbook does have some 
gaps which require to be filled in. The inclusion of only a chapter 
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on the evaluation of affective objectives falls short of satisfying the 
expectations of the readers which the title of the handbook raises. 
Furthermore, the complete absence of the psycho-motor domain from 
the contents of the handbook leaves yet another unquenched thirst 
of the readers. It is certain that the authors are aware of these 
gaps and it is hoped that they are promoting research and other 
allied activities for filling in the same in not a very distant future. 
When these two gaps are filled, the handbook would really be able 
to claim to be comprehensive. It would have been better if this 
aspect had been touched upon in the preface itself as this would 
have served to hedge in the expectations of the readers about some 
not available contents in the handbook. 

Conclusion 

As has been stated in the handbook itself the principles en¬ 
unciated by it, the practices indicated and the solutions suggested 
have found varying degrees of application in different parts of the 
world. As a subsequent step to the development of this handbook, 
it may therefore, be worthwhile to study the prevalent systems of 
educational evaluation in different countries. Such a study will 
help identify similarities and differences between various systems 
and in estimating the extent of their correspondence with the models 
suggested in thei handbook, It would also help the various nations 
to know about the stage of development of their respective systems 
of evaluation and they could take advantage of the experiences of 
other countries in this area. Secondly, such a study will also help 
collect empirical evidences about the measure and form of the 
applicability potential of the various new ideas in the field of edu¬ 
cational evaluation in different social and economic orders, politi¬ 
cal systems, administrative set-ups and cultures. 

The handbook could be highly commended not only as the first 
attempt at bringing together such authentic and wide variety of 
material on the subject under a single cover, but also because the 
improvement of student learning is its main concern. It should be 
treated as a must for the libraries of all educational institutions and 
agencies. 

H. S. Shbivabtava 

•a. ' ’ 

E. S, Shrivastava is Reader in the Department of Textbook , 
National Institute of Education (NCEBT), New Delhi. 
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Vocabulary of Pre-School 
Children 


Anna Mathew 
V. Sireesha 


The present study is an attempt to make a 
comparison of the vocabulary of pre-school children 
of age range years to 4\ years and whose mothers 
had different levels of educational achievement. 
The sample for the study was selected from among 
children who were attending different nursery 
schools in Tirupati, where Telugu is the spoken 
language. Ten models were used to stimulate 
children to talk. The results indicated that there 
is a positive cortelation. between children's voca¬ 
bulary and their mother's educational status. 


The influence of factors like educational level of the parents, their 
economic status, and occupational variations etc., on the development of 
language skills of children have been studied by many investigatots., 
Brandenburg (1919) found that a child who was reared in a home where f 
the parents were well-educated, developed larger language skills. Cham’ 
berlain (1900), McCarthy (1930), Day (1932) and Davis (1937) mainly ’ 
concentrated on socioeconomic variations. They found that the upper . , 
occupational groups tended to give greater consideration to the InielW-/* 
lectual needs of children and to provide facilities to improve their intelf 'j, 
lectual capacities which ultimately resulted in making these children 
excel in language skills as well. 

If, during pre-school days, opportunities are made available to the . 
child to learn by feed-back such as by being heard, corrected and modi¬ 
fied, he gain s control over his words while using the same in his social 
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environment. Williams (1537) found that accuracy of articulation, use 
of correct words, length, completeness, and complexity of sentences 
correlate with one another. Young (1940) made an effort to see the 
influence of home environment on the development of language of child¬ 
ren. Children of professional group of parents were found to be superior 
to those of the non-professional group. In brief, all these studies show 
that the families which enjoy a high status socially, economically, and 
occupationally provide better environment to their children, which results 
in their larger language development. As the child grows older, inter¬ 
actions with siblings and other children as well as with impersonal sources 
exercise their influence on him. Consequently, language skills improve 
with the age of the child (Nice and Smith 1935). Bandura A and Huston 
A (1961) found that much incidental learning takes place through identi¬ 
fication with the adults and other members available in the environment 
They found that even the affectionate demonstration of mothers help their 
children acquire reading readiness at an earlier age. 

t' i 

Method 


;v ■ 
f 


The present study was undertaken to make' a comparison of the 
Vocabulary of children of mothers with different levels of academic 
education. The ages of the children ranged between 3^ and 4$ years. 
During pre-school years the influence of home on language development 
of children is likely to be the maximum, while at a later age, the influence 
of the school and peers is likely to be greater. So it was decided to take 
the children between this age-range. The study was undertaken in 
’Tirupati, where the spoken language is Telugu. ■ Though Tirupati is a 
small town, it is a University area where a large number of people with 
high academic qualifications are employed. A great majority of the 
. middle income groups are anxious to have their pre-schoolers attend 
nursery schools. As a result, a large number of nursery schools have 
qome up lately and parents who can afford to pay ten or twelve rupees 
per month per child, do send their children to these schools. 

The sample for the present study was selected from five of the local 
nursery schools and the relevant background information about each 
• child were gathered from the school records and through home visits. 
, Since the effect of mothers’ education on children’s vocabulary was the 
; topic of the study, it was decided to have the fathers’ educational status 
as well as the economic status of the family, controlled. For,this reason, 
.only children belonging to families with a monthly income of Rs. 400-8CO 
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and whose fathers have had education upto the collegiate level, were 
selected for the study, The educational status of the mothers naturally 
differed considerably. 

The total number of subjects selected for the study was fifty-four 
(Table 1). The educational status of their mothers ranged from illiteracy 
to the collegiate level, The proportion of illiterate mothers was very 
small (74%) while 50 % of them had varied degrees of collegiate education 
with a large majority having discontinued at or after the Pre-University 
class (P.U.C.). 


TABLE 1 

Sample Distribution 


Mothers’ educational status 

Group 

No. of 
children 

Percentage 

Illiterate 

0 

4 

7-4 

Primary school 

I 

8 

14-8 

Elementary school 

n 

9 

16-7 

Secondary school 

in 

6 

11-1 

Collegiate level 

IV 

27 

50-0 


Basing on McCarthy’s study, it was decided to use models to stimulate 
children to speak. Decision regarding the number of responses to be 
recorded and the models to be used to stimulate children to speak, was 
made basing on the results of the preliminary test. The models'included 
were those which were familiar to the children belonging to a middle 
class family in Tirupati. These were tooth brush, tumbler, banana, crow, 
telephone, jeep, tiger, elephant, tram, (laundry) iron and ironing board. 
The study was conducted in a structured experimental situation, so as 
to ensure uniformity in the setting for all children. 

The experiment was conducted in a well-ventilated room free from 
disturbances. The investigator arranged the models on a carpet and kept 
them covered. The models of cow, hen and mango were used to get 
the children oriented towards the experimental situation. When the' 
investigator became convinced that the child fully understood what was 
expected of him or her, she quietly exposed the selected tools One by 
one to the child—so that gradually all'the models were exposed without 
causing any distraction during the process. Twenty-five statements 
were recorded from each child exactly as they,sounded to the investigator 
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A statement was considered to be a single response, whether it be a 
complete or incomplete sentence, The time taken by each child for 
twenty-five responses was also noted. The room was arranged afresh 
before another child was called in. 

The sample was class'fied into five groups depending upon .the 
educational status of the mothers. Thus ‘O’ group included those whose 
mothers were’ illiterate, while groups 1, 2, 3 and 4 represented children 
whose mothers educational status were primary, elementary, secondary 
and collegiate levels respectively. 

TABLE 2 


Performance of Children on Different aspects of Language 


Mothers , 
educational 
status 

No. of 
words 
per 25 
statements 

Total time 
per 25 
statements 

No. of 
words 
per 
minute 

M.L.R. 

Average 

No. of 
complete 
sentences 
per child 

0 

55-0 

9 - 7 min. 

5-61 

2-17 

18-75 

I 

48-2 

12-37 min. 

39 

1-93 

13-37 

II 

61-4 

14- 5 min 

4-23 

2-47 

15-9 

in 

62-0 ' 

17-0 min. 

364 

2-49 

17-16 

IV 

73-4 

14-4 min. 

509 

2-95 

22-22 

* r-0-96 

* r=0-96 

* r*=0-73 




/■•“Correlation coefficient 






TABLE 3 




Mothers 



Proportion 



educational 



of English 



status 

■ 


Words 



0 



6 - 36% 



I 

, 


7-25% 



U 



6-67% 



m 



7-65% 



IV 



’ 14-25% 



Excluding the children of illiterate mothers, a progressive increase^ 
in the number of words used was observed with the increase of mother^ 
educational-status. The average number of words in the total statements- 

'( «. .* . 1 'i. 
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were found to be closely correlated to the mother's educational status 
except in the case of the children of illiterate mothers (r=0 84). When 
the children of illiterate mothers were excluded, the r value increased to 
0-96 (t<-01). The number of complete sentences indicated a gradual 
rise corresponding to the increase in the educational level of the mothers. 
The ‘0’ group again was an exception. Here again r value increased 
from 0-41 to 0-73, when ‘0’ group was excluded. The MLR (Mean 
length of response) was observed to be closely correlated to the mother’s 
educational status‘except in the case of children of the illiterate mothers 
;(rt==0'84). ■ When the children of the illiterate mothers were excluded, 
r 1 value increased to' 0-96, which statistically was highly si gnifi cant (t< 
•01). Children whose mothers had collegiate education used a greater 
number of English words, when compared to the other groups. However, 
occasionally it was observed that some of the others also made fluent use 
of certain English words which are more of less incorporated into the 
' TeluguTanguage. . 

Discussion 

. In India 1 children are desired because they are loved, and the mother 
is expected to have utmost devotion to her children (Ross ’61). A mother 
with lesser academic education is more likely to hold this traditional 
view and to be prepared to spend all her time for their benefit and to 
lavish her affection on them. This probably explains why the children be¬ 
longing to group ‘0’ consistently performed better than those of group ‘I’, 
The lesser restrictions imposed by them encourages these children 
to gain a sense of belongingness, self-confidence and self-importance. 
Since the mother gets immense pleasure in listening to his prattles, she 
is more permissive with her children and this attitude on the part of the 
mother facilitates talking which in turn helps in the widening of the child’s 
vocabulary (Bandura & Huston). Rheigold (1925), Bayley (1925) and 
others found that this ‘give and take’ of attention provides opportunity 
for intimate language interaction with the child. On the other hand, the 
mothers of group T are likely to be more conscious about the ‘right’ 
things to do. Asa result they place emphasis on ‘ acceptability ’ through 
conformity. This naturally imposes greater restriction on the child. 
Moreover, since their knowledge is limited they tend to be insufficient. 
The sum-total of all this on the child is to inhibit his verbal expressions., 
Parents who have some education, generally try to satisfy children.’s' 
curiosity over a wide range ,of topics, Mothers who had education' 
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above the middle school, seemed to maintain a' close contact with their 
children and to provide them with opportunity for expansion, and for 
the correct use of language. Although both the mothers of groups III 
and VI provide similar opportunities, since there is a difference in the 
depth of their knowledge, Group IV scores higher than Group m. The 
result further supports Palermo’s (1947) conclusion that the higher edu¬ 
cational level of parents is conducive to the rapid development of language 
in children, due to the greater democratic treatment meted out. 

A child learns language through imitation. The child begins to 
imitate single words and then spells combination of words, a majority 
of which are noun verb combination consisting mostly of nouns. Once he 
starts using words, he finds wider language, which is pre-established 
through conceptualization. As a result, he starts using other parts 
of speech, though nouns generally predominate in their vocabulary. 

It comes to light from the present study that 40 to 45% of the total 
vocabulary of the entire group consisted of nouns. In the case of group I 
this was found to be 52%, which was the highest of all the groups. 
Group T tended to confine themselves to naming of objects with an 
occasional attempt at explaining the obvious. Group TV’ on the other 
hand tended to verbalize a great deal about their experiences with the 
objects. As a result, their MLR as well as the time taken to speak out 
25 statements are greater and the percentage of nouns are lesser compared 
to the rest of the groups. The proportion of nouns was found to decrease 
with the increase of vocabulary. 

As children grow older, they substitute pronouns for nouns. As 
children at this age are egocentric, their vocabulary tends to be centred 
around themselves. Goodenough (1938) found that the use of first 
person singular decreased in controlled situations and simultaneously 
increased the usage of third person singular and demonstrative pro- 
' nouns. The presence of an adult in a controlled situation probably 
induce the children to pass on information to the adult. This tended to 
limit the egocentric talk. In the case of the children of ‘0’ group their 
experiences and interactions are likely to be limited to their family 
members. So, even when they are exposed to other adult members, they 
tend to make greater use of first person singular pronoun. ^ The following 
examples illustrates the differences between group ‘0’ and ‘IV’. 

Child of ‘0’ group: 

1 go to Temple. 

I take ‘prasadam’ and return home. 
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Child of ‘IV* group: 

(A big train came to Tirupati). 

My father, mother, sister came (in the train). 

In my house there is a long railway track. 

Plural of first person (we), second person (you), third person (they) 
are used only by children, whose mothers are educated beyond the ele¬ 
mentary school level. The ‘we’ feeling appears to emerge rather slowly 
in the group under study. The pronouns ‘we’ and ‘they* were the least 
used by the children while the demonstrative pronouns ‘this’ ‘that’ were 
the most. 

Use of adjectives and prepositions increased gradually with the 
education of the mother. The use of pronouns, adverbs, adjectives, 
prepositions and conjunctions is indicative of the mental grip of the child 
as suggested by Drever. The recorded vocabulary certainly shows that 
comprehension is greater, when the educational status of the mother 
is greater. The mothers who have higher educational status probably 
tend to communicate verbally to a greater extent with their children 
which in turn helps to improve their language skill. 

Telugu numerals are used by all the children but English, numerals 
are used only by group IV. The mothers who have higher educational 
status probably tend to make greater use of English words and numbers 
and their children naturally tend to ‘pick’ them up. Some English words 
are so frequently used even by the less educated, that they have become 
more or less incorporated into the local language with slight vernacular 
deflections. But those who are more conversant with the English language 
take particular care to see that they (the English words) preserve their 
original form. 

The present study further reveals that the mispronounciations are 
the greatest in groups ‘0’ and T. Many studies 'have proved that the 
accuracy of articulation depends on the size of vocabulary (Williams 
1937) the occupational level of parents (McCarthy) and their social 
status (Caff B. N.) and of course all these axe in inverse proportion to 
the educational status. In Western countries where self-choice .is the 
accepted mode of mate selection, disparity between the educational level 
of the husband and wife is likely to be insignificant. In India, where 
marriages are mostly ‘arranged’ by elders, while great care is taken to 
keep the differences in their social status and religious background to the 
minimum, the chances of disparity in personal matters like interest’, 
eduction etc., are likely to be great. As a result, the correlation between 

. ■ f 
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children’s vocabulary, and the social and occupational level of parents 
which William (1937) and McCarthy (1930) found to be high in their 
studies may not hold good with an Indian sample. However, when the 
SSTof fto mote and fate warn equally high, tie oorretoo. 
was significantly high as per the findings of the present study. 

The results of the study further indicated that while group IV were 
able to respond to all the models, group ‘0’ failed to give any response 
to some models. This probably is because of the negligence shown 
towards concept formation in children by the mothers with lesser edu¬ 
cational achievement. Thus it was found that the education of the mother 
influences her attitude towards child’s development and achievement. 
However, even if the mother is not educated, the fathers can compensate 
for it by giving information and guidance. If that be the case, such 
children wUl not be found to be adversely affected by the low educational 

status of the mothers. 

Conclusion 

Mothers education has a great influence on the development of 
vocabulary of the children-the greater the education of the mother 
the wider the vocabulary of the child. In all aspects * 
as number of complete sentences, number of words and MLR, 0 group 
excelled group T, probably because of the greater permissive attitude 
shown and the passive encouragement given by the mothers of the 
former group in comparison to that of the latter Mispronouncia ion ■ 
and use of English words decreased with increase of mother s education. 
Further, while group IV responded to all the models, some children of, 
the other groups failed completely to respond verbally to a few models 
' Thus all aspects of language development seem to be positively correlated 
to the education of the mothers. 
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Job Satisfactions of Teacher 
Educators 


Evelyn Marr 
R. ft. Mathur * 


The extent of satisfaction of Teacher Educators 
with different aspects of their jobs have been 
studied. An attempt has been made to determine 
the satisfactions that tend to go together. 


Teacher Educators have a key role in the improvement of education, 
Therefore, it is important that their best efforts be devoted to it. Since 
there is so much flexibility in the work they are required to do, and the 
manner in which they can do it, the contribution they make to the field 
will depend in part on their involvement in their work and the 
satisfactions they derive from it. Hence it was decided to study the 
satisfactions of teacher educators with respect to different work 
values. 


The Instrument 

For the purpose of the study a proforma was drawn up. Items of 
Super’s Work Values Inventory (Super 1962) w^iich were applicable to 
the job of teacher educators were included in it. A second source o 
i tems was the responses to a preliminary proforma which was sent to 

♦The assistance Of D. N. Khosla in data collection, and of Satya Friya Gupta in 
preparation of tbs' data for punching, as well as the work done by various members 
of ths Data Processing Unit Is gratefully acknowledged. 
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the teacher educators earlier. This proforma contained the following 
open-end items. 

There are certain advantages and disadvantages in nearly every job. 

1. Please state here what you like best about your present job. 

2. Please state here what you like least about it. 

Items from both sources were classified according to the work 
values listed by Super. However the following changes were made. 

* Supervisory relations ’ was broken up into two categories, one 
relating to immediate supervisor, and the other to the policies of the 
management. This was considered necessary because it is possible 
that the two may differ sharply. Besides it seems reasonable to assume 
that the immediate supervisor has more influence on the day-to-day work 
of the individual, while management policies determine the rewards 
for work. 

The ‘management’ scale of the work'"values inventory is here desig¬ 
nated as * responsibility ’. 

Aesthetics has not been included because items such as ‘ Make 
Something Beautiful ’ did not appear to be relevant. 

The items included in each scale are indicated in Appendix I. 

The teacher educators were asked to rate each item on how much of it 
they had in their job, how satisfied they were with respect to it, and how 
important it was to , them. In this paper only ratings on extent of 
satisfaction are presented and discussed. The following scores were 


assigned to the ratings. 

Very satisfied 5 

Fairly satisfied 4 

Neither satisfied nor dissatisfied 3 

Fairly dissatisfied 2 

Very dissatisfied 1 


Assessing the reliability of the data obtained through the proforma 
posed a special problem. It was difficult to find a group of teacher 
educators who were willing to complete the proforma twice. Finally 
this was arranged at a very late stage, with forty-six persons, not included 
in the main sample of the study. The aim was to have a gap of two 
weeks between the two administrations, but the majority of respondents 
had to be contacted by mail, and reminders sent to them. Hence the 
period between the two administrations varied from two weeks to about ^ 
two months. The test retest reliabilities for satisfaction on the scales 
are given in Table 1, 
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TABLE 1 


Reliabilities of the Scales 


Scale 

t 

Advancement 

•766 

Creativity 

•742 

Intellectual stimulation 

■729 

■ Management 

■728 

Association 

•695 

Altiusioa 

•695 

Security 

■670 

Earnings 

■639 

Achievement 

•569 i 

Interesting work 

•558 

Way of life 

556 

Surroundings and facilities 

■548 

Independence 

■431 

Responsibility 

•430 

Variety 

■342 

Prestige 

■327 


Several of the reliability co-effidents are very low. This is parti¬ 
cularly true of independence, responsibility, variety and prestige. As 
stated earlier, by the time these co-efficients were available it was too 
late to modify the instrument. They are presented here only to give 
an indication of the uncertainty,in responses. 

Subjects ' 

' / 

The proforma was sent to all the secondary teacher educators' in 
the states of Kerala, Uttar Pradesh, West Bengal, Maharashtra and 
Pupjab. Altogether 1,187 proformas were sent, out of which only a 
little over 400 were received tack. Since it was decided to make a 
factor analysis of the extent of satisfactions relating to different work . 
values, incomplete proformas could not be included in the analysis. 
Several teacher educators did not respond to an item on transfers as it 
’, was .hot applicable to them. Therefore this item was omitted. If, 

, besides this item a respondent had failed to complete more than two, 
tv • items,.his responses were .not included in the analysis: In cases where 
only ; one or two. items -were left incomplete the middle score t.e. ,3 was 
'assigned,,; .'^'rjfiult’jjf the'exclusion of incomplete' proformas the 
3 sample'size was further reduced, Altogether 366 cases were included^ 
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of these 290 were men and 76 women. The statewise position of res¬ 
pondents is given in Table 2. 

TABLE 2 


Respondents • 


, » 

Kerala 

U.P. 

1 

* W 

Bengal 

Maha¬ 

rashtra 

Punjab 

Total 

No. of questionnaires sent 

145 

392 

196 

280 

176 

1189 

No. of respondents included in 
analysis 

68 

102 

63 

no 

23 

366 


Since the response is rather poor the results can be considered 
applicable only to the respondents, and not the other teacher educators 
in these states. 


Findings 

Satisfaction with Respect to the Subscales 

The mean and standard deviation of the ratings on the Scales are 

*i ' r r 

given in Table 3. 

TABLE 3 


Average Ratings 


Scale 


Interesting Work 
Prestige 
Association 
Way of Life 
Immediate Supervisor 
Intellectual stimulation 
Responsibility for management 
Management policies 
Variety in work 
Independence 
Achievement 
Altrusion 
Security 
Facilities 
• Creativity 
Advancement 
Earnings 


♦Due to some error the S.D. for the scale 
the! 


on the Scales 


Mean 

S.D. 

3-95 

•95 

3-79 

•83 

3-78 

•83 

3-71 

* 

3-64 

1-04 

3-55 

•77 

350 

•81 

3-46 

1-14 . 

3-39 

106 

3-31 

1-87 

3-23 

•77 

3-24 

•83 

3-17 

•96 

3-06 

■97 

3'00 

1-08 

2'84; 

1-04 

2-64 

1-21 , 


"Way of Life” was not calculated and. 


13 v ; 
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^ The largest number of teacher educators are satisfied with the fact 
that they fed their work interesting. The average rating for this scale 
is not significantly different from 4 which represents “ fairly satisfied ”, 
The average ratings for satisfaction with respect to Prestige, Association, 
Way of Life, Immediate Supervisor, Intellectual Stimulation, Respon¬ 
sibility, Management Policies, Variety in Work, Independence, Achieve- 
nient, Altrusion and Security lie between 4 (fairly satisfied) and the 
mid-pomt of the scale 3 (neither satisfied nor dissatisfied). The average 
rating with respect to satisfaction with facilities is not significantly 
different from 3 and for satisfaction with respect to creativity is at 3. 
The average satisfaction with respect to Advancement and Earnings 
lie between 3, the mid-point, and 2 which stands for fairly dissatisfied. * 

Factorial Dimensions of the Satisfactions 

The inter-correlations between satisfactions with respect to the 
work values scales are given in Appendix II. Factor Analysis by the 
method of principal components was done on a IBM-1620 computer. 
The factorial loadings were subjected to orthogonal rotation by the 
varimax criteria due to Kaiser (1958). The significant factor loadings 
are given m Table 4. 


TABLE 4 


Factorial Loadings of Satisfaction Scales 


Scales 

Factor I 

Factor II 

Factor III 

1. Intellectual Stimulation 

•$81 



2. Achievement 

■680 



3. Altruism 

■636 



4. Creativity 

■597 



5. Immediate Supervisor 

■590 



6. Responsibility 

•583 



7. Independence 

■549 



8. Associates 

■548 



9. Advancement 

■466 

•610 


10. Security 


■668 


11. Management Policies 


•571 


12. Surrounding facilities 


■486 


13. Earnings 


•484 


-14. Prestige 



■597 

15. Variety 



•558 
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The first factor may be identified as satisfaction from work which 
is stimulating, which gives the feeling of accomplishing something and 
doing good (Intellectual stimulation, Achievement, Altruism, Creativtiy), 
and the aonditions that make it so, (Immediate supervisor, responsibihty, 
independence and associates). It relates to the intrinsic satisfaction 
from wosk itself and the opportunity for self-expression- It may also 
be defined as the work content factor (Fnedlander 1966). Persons 
high on it have opportunity to use their minds, to continue to learn, 
have stimulating contacts, feel that they are accomplishing something 
and doing good, \7hey have responsibility and independence and 
satisfactory relations with their immediate supervisor and associates. 
The moderate loading of advancement on this factor is probably due 
to its relation with immediate supervisor. 

The second factor may be called the work context factor—it relates 
to the rewards of work, or what the job provides for the worker (Security, 
Advancement, surroundings and facilities, earnings). Management 
policies have a high loading on this factor, which is to be expected because 
the management determines the rewards and conditions of work. It 
is interesting to note that, security and advancement have a 
higher loading on this factor than earnings, indicating that a 
concern for the future is more important part of it than present 
earnings. 

The third factor which has high loadings on the variables prestige 
and variety is difficult to explain. It is possible that those teacher 
educators who are involved in the various activities of the college, have 
more variety in their work and also perceive they have more courtesy 
and respect from students. Similarly those who participate in the 
extension programmes find they have more variety in their work and 
more prestige in the community. However it may also be noted that 
these two scales, prestige and variety have low reliabilities. Therefore 
this factor needs further investigation. 

The splitting of supervisory relations into two scales, one relating 
to i mm ediate supervisor and the other to management policy, proved 
interesting. It is seen that these items fall under different factors. 
As expected, satisfaction in regard to relationship with immediate 
supervisor is related to satisfactions derived from work itself and 
conditions conducive to it. On the other hand managenient 
policies has a loading on the second factor that is the rewards of 
work. 


15 
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Discussion 

The findings lend support to Herzberg’s (1963) two factoi theory 
of job satisfaction, (Herzberg, Mausner & Snyderman, 1959) in* that the 
two main factors abstracted are similar to Herzberg’s “satisfiers” 
and “ dissatisfiers However, no attempt was made to test whether 
either of these factors acts as a satisfLer or dissatisfier. The job content 
factor corresponds to Herzberg’s “ satisfiers ” or “ motivators ” which 
include achievement, recognition, interesting work, responsibility and 
advancement. The job context factor is similar to Herzberg’s “ dissatis¬ 
fiers ” or “ hygienes ” which are company policy and administration, 
supervision, salary, and working conditions. The marked difference 
is that in Herzberg’s study relations with supervisor is a dissatisfier 
while in the present study it is a job content factor. In the studies 
carried out in this country (Rao 1971; Lahiri & Srivastava, 1967) Super* 
visory relations and relations with co-employees are included in 
hygienes while in the present study they fall in the job content 
factor. 

The approach in these studies 'was completely different from that > 
of the present study. In them the investigators tried to find out which 
aspects of the job contributed to satisfaction and which to dissatisfaction. 
In the present study it was attempted to determine which aspects tended 
to go together. The marked overall similarity of the factors is therefore 
all the more remarkable. 

Implications of the Study 

, Administrators are usually aware of the need to pay attention. to 
job context factors, while the study reveals that both job content and 
context factors are important. In fact Friedlander’s (1966) study showed 
that job content factors are important for high status White Collar 
Workers, and Rosen (Rosen 1963 as reported by Bockman, 1971) found 
that whi'e collar workers associate varied, complex, demanding jobs 
with satisfaction. Hence one might expect such factors to be important 
for a highly educated group such as teacher educators, ■ It is necessary 
to create the conditions which will enable teacher educators to use their 
minds, have the opportunity to accomplish something, and to do work 
they consider useful and creative,' as well as to have satisfying human 
relationships in their work, , . - , , 
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APPENDIX I 

The Scales * 


1. Interesting Work 

Work that is interesting for you. 

2. Variety 

Variety in your work. < 

3. Creativity 

Opportunity to try out new ideas. 

Opportunity to experiment or carry out research. 

4. Prestige 

Prestige of your job in your community. 

Courtesy and respect from students. 

5. Responsibility 

A part in managing the affairs of your institution. 
Responsibility for getting things done. 

6. Independence ^ 

Freedom to do things your own way. 

Freedom to come and go as you please. 

7. Advancement 

Chances of promotion. 

Recognition of merit. 

8. Earnings 

Salary in relation to your qualifications and experience. 
Salary in relation to your needs. 

9. Security 

Job security. 

Confidence that seniority will protect your position. 
Retirement benefits offered. 

10. Association 

Colleagues whose company you ertfoy. 

Colleagues whom yon can trust. 

Team spirit among colleagues. 


* In the actual tool the'Items were presented tn random order and not separated for\ 
the different scales. 1 
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II, Altruism 

Opportunity to help others. 

Opportunity to really improve education. 

Opportunity to perform a genuine public service 
Opportunity to live upto your social ideals. 

12 Facilities 

Provision of teaching aids- 
Types of class rooms. 

Place to work during your free periods. 

Lounge and toilet facilities. 

13. Achievement 

Feeling of accomplishing something worthwhile. 

Freedom from useless work and interruptions. 

Opportunity to see if your work has borne fruit 
The syllabus you have to follow. 

The system of evaluation of your students. 

14 Management Policies 

Management that is fair. 

Management that is reasonable. 

15. Immediate Superior 

Immediate boss who is just and fair. 

Immediate boss considerate. 

Boss who values your opinion. 

Boss who keeps you informed of major plans. 

16. Way of Life 

The locality i n which you live. 

Your living accommodation Adequate. 

Your living accommodation. Pleasant and attractive. 

The vacations you have. 

Your working hours. 

The system of transfers. 

17. Intellectual Stimulation 

Opportunity to use your ability, education and training. 
Opportunity to add to your knowledge. 

Library facilities 

Opportunity for exchange of ideas with students. 

Interest and response of students. 

■ Opportunity for exchange of ideas with others ip your field. 
Encouragement to submit ideas for improvement. 


48 
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Anxiety—Persistence and 
Performance on ‘Programme’ 


Prasanta Kumar Gangopadhyay 


The present investigation into the relation between 
some personality variables (viz., anxiety, and 
persistence) and the performance on a programme 
is an attempt to probe into the possibilities of 
utilising Programmed Learning Material ( P.L.M.) 
in a classroom comprising students of varied 
personality dimensions. 


Studies conducted so far suggest there exists some relationship 
between anxiety and persistence and academic achievement. Sarason 
(1957), Spielberger and Katzenmayer (1959), Cook (1959), Spielberger 
(1962), Burton (1966) and others found that there exists a significant 
negative correlation between anxiety and academic achievement. Sarason 
(1957) found significant negative correlation between ‘test anxiety' 
and measures of sbholastic aptitude but a significant positive correlation 
between ‘ General anxiety ’ and college grade point averages (GPA). 
Spielberger and Katzenmayer (1959) using Tayler’s M.A. scale reported 
a significant negative correlation between these two variables. Cook 
(1959) found that honours students with lower scholastic ability had 
significantly more anxiety than those with high ability. Spielberger 
(1962) found that there was a negative relationship between anxiety 
and achievement in students of medium intelligence while m highly 
intelligent subjects, anxiety facilitated performance. Burton (1966) 
too found that the high achieving students were not very anxious and 
not emotionally disturbed. Such results have also been obseryed 
in India by the recent studies conducted by Saxena (1965) and Sinha 
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Sarason and Mandler (1952), Malarzzo, Viett, Guze and Saslow 
(1954) and David and Erikson (1955) could not find any significant 
relationship between the manifest anxiety and college grade point 
averages. 

Savage (1962) presented evidence for a U-shaped relationship 
between anxiety and performance. Fein (1963) also found a curvilinear 
relationship between these two variables. Sharma (1970) in his study 
also found a curvilinear relationship between these two variables— 
thus supporting the inverted U- .hypothesis. Singha (1971) in his 
latest study found no relationship between anxiety and academic 
achievement. 

In the area of programmed learning, a study reported by Fishman 
(1962) showed no significant influence of personality factors on the 
variability in the prediction of academic performance. 

Another study on personality characteristics related to student 
performance in pairs on programmed instruction was carried out by 
Dick and Seguin (1962). In this study one group of students were 
paired on the basis of similarity in dominance—submissiveness scores, 
other group on the basis of dissimilarity. No significant differences 
were found in the programmed learning results. 

In the study of Lambert, Miller and. Wiley (1962) intelligence was 
found to be significantly associated with the amount of information 
required from the programme. 

The study of Feldhusen and Eigen (1963) showed that the variance 
in learning which might be attributed to IQ seemed less essential than 
that which might be attributed to general achievement level. In no 
study IQ per/se was found to be the fundamental learner variable in 
programmed instruction. 

The study conducted by Leith (1968) brings in another dimension. 
Here the instructional method showed a significant positive relationship 
with extraversion and a significant negative relationship with neuroticism 
(general anxiety). In other words the greater the degree of anxiety the 
lower the test score. 

A further study by Shadbolt and Leith (1967) showed that the 
extroverts were more successful than introverts with the discovery type 
of programme. Introverts were good with the clearly structured well- 
guided one, though extroverts were significantly poorer with this type 
of learning. Overall, non-anxious (below the median) subjects • were 
better than anxious ones. 
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A study was reported by Leith and Wisdom (1969) on the effects of 
error making and personality on learning. The anxious subjects were 
found to be poorer than stable ones. This indicates that, in this situation 
anxiety must interfere with learning and performance. Trown and 
Leith (1970) however showed that individuals with greater anxiety (scores 
above the median) achieved higher, though no significant differences 
were found. 

A number of studies related to persistence and academic achievement 
have also been conducted by a number of investigators. Fernald (1912), 
Ryans (1939), Crutcher (1939), Thornton (1940), MacArthur (1951), 
Burt (1954) and others found a significant positive relationship with 
persistence and academic achievement. This result has also been verified 
in India by Bhattacharya (1963). 

The possibility thus arises that when the stress of difficulty is 
avoided, as in small step programmes, personality differences do 
not emerge, but when the mental effort is greater, as in the studies 
cited earlier, personality factors have some influence on achieve¬ 
ment. 

A survey of the earlier researches in the field of personality dimensions 
as related to the efficacy of programmed learning makes the investigator 
feel that there is hardly any attempt to study the role of persistence, 
though a handful of studies included anxiety as one of the variables. 
This was the prime motivation for the investigator to take persistence 
as one of the personality variables in the present study. 

The purpose of the present study was to find out the relationship 
between anxiety, persistence and performance on a programme. 

Objectives of the Present Investigation 

The objectives of the present investigation were: 

(i) To explore the effects of anxiety, and persistence on the 
performance on a programme. 

(ii) To explore the possibilities of using programmed learning 
technique in Indian classrooms. 

Definition of Terms 

Fox the purpose of the present inquiry the following definitions 
were accepted. 

(i) Anxiety : In this investigation anxiety means a .chronic 
complex emotional state with apprehension or dread as its 
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most prominent component, characteristic of various nervous 
' and mental disorder. 

(ii) Persistence : By persistence the investigator means that 
particular personality factor which helps one to continue a 
particular activity in spite of the obstacles and objections 
coming in one’s way. 

(in) Performance: In this investigation the term ‘performance’ 
means the pupils’ achievement on the criterion test admini¬ 
stered after the pupils completed the programme. 

(iv) Programme: The word ‘ Programme ’ in this investigation 
refers to a programmed learning material prepared on the 
basis of the principles of programmed learning. The pro¬ 
gramme used for this investigation implies the Skinnerian 
way of programming which requires a student to construct a 
response overtly. 


Delimitations 

(1) For the present inquiry it was decided to restrict the 
experiment to English medium schools of the city of 
Baroda. 

(2) The programme selected was a linear one and was prepared 
by Shah (1969) “ A Programme on Addition and Subtraction 
of Directed Numbers 

(3) The present investigation covers only two personality variables 
viz., (i) Anxiety, and (ii) Persistence. Although many perso¬ 
nality variables could be thought of for such a study, the 
investigator decided to concentiate on only these two. 

(4) The sample is confined to students of Standard VIII. 


Hypotheses 

In this investigation certain assumptions were considered as basic 
in order to decide the later theoretical framework like tools, techniques 
and research design. The assumptions were as follows. There is no 
significant differences on the performance of a programme between the 
students having: 

. (0 high anxiety-high persistence and high anxiety-low persistence. 
I high anxiety-high persistence and low anxiety-high persistence: 


: (iv) High anxiety-low persistence and low anxiety-high persistence,- 
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(v) high anxiety-low persistence and low anxiety-low persistence, 
(vi) low anxiety-high persistence and low anxiety-low persistence. 

Tools 

For the purpose of the present investigation the following tools 
were used: 

(«) IP AT Anxiety Scale 

This scale was designed and constructed by Cattell and Scheier 
(1957). This test had been widely used by a number of investigators 
in order to measure the anxiety. It is applicable to all, particularly 
to the age group of 14 or 15 years and above. The reliability co-efficients 
obtained by different investigators by test retest or split half or K.R. 
method were found to vary between 0-80 and 0-93. 

The construct or concept validity of the test was estimated by 
different investigators and the co-efficients were found to vary from 0‘85 
to 0-90 for the total scale. 

The external or concrete validity co efficients for the test were found 
to vary from 0-30 to 0 40 in different experiments. 

(b) Persistence Test 

This test was constructed by Bhattacharya (1963). Persistence of 
the high school students can be measured using this test. 

The reliability co-efficient of the test was found to be 0'75 when 
measured by test retest method. The same when measured by. split 
half method and corrected by Spearman-Brown formula to full test 
length was found to be 0'71. The validity co-efficient of the test was 
also found out by calculating the correlation between the scores on the 
test battery and the ‘ teachers agreed ratings ’. The co-efficient of 
correlation was found to be O'69. 

(c) Programme 

For the present investigation a programme in Algebra, viz., “Addition 
and Subtraction of Directed Numbers ” prepared by Shah (1969) was 
selected. The programme is linear having 95 frames. 

Sample 

Eighty students comprising both the sexes were selected at random 
from the English medium schools of the city of Baroda. Amongst those 
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eighty students, twenty students had high anxiety-high persistence, 
twenty students had high anxiety-low persistence, twenty students had 
low anxiety-high persistence and twenty students had low anxiety- low 
persistence. 

Procedure 

First the anxiety test and the persistence test were administered to 
the students, According to the scores obtained by the students on the 
respective tests twenty students having high anxiety-high persistence, 
twenty students having high anxiety-low persistence, twenty students 
having low anxiety-high persistence and twenty students having low 
anxiety-low persistence were selected. Then the programme was given. 
As soon as the students completed the programme, the criterion test 
was administered and the performance of the students on the criterion 
test was noted. 


Results 

The effects of anxiety and persistence on the performance of the 
students on the programme was tested using the analysis of variance 
technique. The following tables will be self-explanatory of the experi¬ 
mental data and results observed. 

TABLE 1 

Experimental Groups 


PERSISTENCE 


High Low 


A High A B 

N 

X 

I Low C D 

E 
T 
Y 
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TABLE 2 


Scores obtained by the Four Groups i 

on the Criterion Test oj the ‘Programme’ 

Group A 

Group B 

Group C 

Group D 

High Anxiety 

High Anxiety 

Low Anxiety 

Low Anxiety 

and 

and 

and 

and 

High Persistence 

Low Persistence 

High Persistence 

Low Persistence 

15 

11 

11 

15 

15 

10 

13 

11 

12 

17 

10 

13 

11 

12 

14 

12 

11 

13 

11 

10 

12 

12 

11 

11 

10 

11 

12 

13 

11 

10 

11 

9 

10 

15 

15 

8 

11 

10 

12 

13 

10 

10 

13 

10 

11 

9 

10 

11 

10 

13 

9 

15 

6 

12 

13 

13 

11 

11 

10 

12 

17 

10 

11 

11 

11 

10 

16 

11 

13 

11 

13 

9 

8 

9 

11 

13 

10 

10 

13 

12 


TABLE 3 


Mean Scores obtained by the Four Groups on the Criterion Test 

Group 

A 

B C 

D 

Mean score 

11-65 

11-30 11-95 

11-60 


TABLE 4 


Analysis of Variance of the Criterion Test Scores for the Four Groups 

Source of 

df. S.S. 

M.S. F 

Significance 

Variation 




Among Means 

3 4-25 

1-42 


Within Groups 

76 356-50 

4-69 - 30 Not Significant at • 05 level. 
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Here F ratio is not significant (the tabulated value of F-05 is 2-72), 
This indicates that there is no significant difference between the students 
of any two groups on the performance of the programme. 

Since F is not significant even beyond '05 level, one can infer 
that the difference between the performance of any two groups on the 
programme is not significant. So anxiety and persistence have no 
significant effect so far as the performance of the students on the criterion 
test of the programme is concerned. 

Therefore, all the hypotheses are retained. 

Observations 

(i) It can be seen that the overall differences between the score 
obtained by the students on the criterion test of the programmes 
are not significant even at '05 level. 

(ii) The four groups could be arranged according to merit (on the 


basis of mean criterion scores, 
C, A, D, B. 

Table 3) in the following order 

Position 

Group 

Personality trait 

First 

C 

Low Anxiety-High Persistence 

Second 

A 

High Anxiety-High Persistence 

Third 

D 

Low Anxiety-Low Persistence 

Fourth 

B 

High Anxiety-Low Persistence. 


As the analysis of variance result is not significant (Table 4) 
it can be said that the four groups are equally effective as far 
as the performance on the ‘ programme’ is concerned. 

(iii) There exists no significant relationship between, the personality 
variables (anxiety, persistence) and the performance of the 
students on the 1 programme 

Discussion and Conclusion 

The findings of the present investigation are somewhat similar to some 
of the studies which have been already been carried out by different investi¬ 
gators abroad. Leith and Trown (1970) found that individuals with 
greater anxiety (score above the median) achieved higher than the indivi¬ 
duals with low anxiety, though no significant differences were revealed. 
But Leith (1970) got a different result. He found that the greater the, 
degree of anxiety, the lower the test score. The result, of the present' 
investigation, shows that no significant differences exist on the performance , 
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of a ‘ Programme ' between the students of any two groups, viz., A and 
B, A and C, A and D, B and C, B and D, and C and D. 

This finding of the present investigation supports the result of 
Shadbolt and Leith (1967), Leith and Bossett (1967), Wisdom and Leith 
(1969), Davis and Leith (1969), Leith (1970), Trown and Leith (1970) 
and others. 

But in the present investigation, students with lower anxiety level 
achieve slightly higher on the criterion test of the programme than the 
students with higher anxiety. 

This result does not support the result of Bossett and Leith (1967), 
Davis and Leith (1967), Leith and Davis (1969), Trown and Leith (1970). 
The findings of these studies showed that anxious subjects were better 
than non-anxious subjects. But the principle finding of the other 
experiments cited earlier was that non-anxious (below the median) 
subjects were better than anxious ones. The result of the present 
investigation supports this contention. 

The results of the present investigation also show that anxiety and 
persistence have no significant effect on the performance of a ‘programme 
From this result it can be concluded that in the programmed learning 
technique anxiety and persistence do not interfere with learning and 
performance, so it seems reasonable that the use of programmed learning 
materials will cater to the needs of the pupils of different personality 
traits. 

Therefore, programmed learning technique can be heralded as the 
great solution to the problems of individual differences. 
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Professional Attitudes of Teachers 
and their Acceptance of Innovations 

Shalini Bhogle 


The present paper aims at developing a tool to 
measure the attitudes of teachers towards the 
teaching profession and then to compare the teaching 
attitudes with acceptance of educational innovations 
by high school teachers and headmasters. 


Attitudes of teachers towards the teaching profession has been 
the subject of many researches and Minnesota Teacher Attitude Inventory 
(MTAI) was constructed to measure the teacher attitude. It was adminis¬ 
tered by many research workers like Callis (1953), Coleman (1954),, 
Beamer and Ledbetter (1955), Leads (1956), etc. Later Yee (1967) 
tested the validity and homogeneity of MTAI. Apart from MTAI, 
many investigators have developed other tools to study teacher attitude. 
Sundarrayya and Kulandaivelu (1965) constructed tools to measure 
attitude of graduate teacher trainees towards teaching profession. Jeffers 
(1966) compared attitudes of teachers and association leaders towards 
teaching profession, Yee (1968) studied the interpersonal attitudes 
of teachers and advantaged and disadvantaged pupils, and Clardy (1969) 
designed an attitudinal inventory to measure dedication to teaching. 

In India, Buch (1970), on behalf of Indian Council of Social Science. 
Research, compiled Indian studies on teacher attitude and observed 
that attitude towards teaching profession is studied by many M.Ed. and 
Ph.D. students. 

Method 

The attitudes of teaohers towards teaching profession was measured 
by using a readymade standardized inventory called Teacher Attitude 

The author is grateful to Dr. Udai Pareek, Director, School of Basic Studies, Odaipur 
University, and to Dr. E.G. Paramcswaran, Pi of. and Head, Department ofPsychology, 
Osmania University, for their help and guidance, and to National Institute of Com¬ 
munity Development, Rajendranagar, Hyderabad, for financial assistance. 



PROFESSIONAL ATTITUDES QB TEACHERS AND 
THEIR ACCEPTANCE OF INNOVATIONS 


Inventory form II, It'was developed by North (1961), as one phase of 
the research project, an analysis of some necessary qualities of teachers. 
It was supported by a co-operative research programme (1962). It is 
a 55 item like rt type of scale with 14 subscales, classified into four teacher 
attitude areas. The four attitude areas and distribution of items in 


North’s scale are: 

(1) Attitude towards teacher pupil relation 10 

(2) Attitude towards administration 15 

(3) Attitude towards Profession 13 

- (4) Attitude towards Community 17 


Of these four areas, the fourth area namely attitude towards 
community was excluded as it was thought that it was not directly 
concerned with the school environment or related to the teaching profes¬ 
sion. Three items in the area of attitude towards the profession and 
another three items in the area of teacher pupil relation were further 
excluded and a list of 32 items was therefore left in hand which was used 
for the pilot test. 

The inventory was accepted almost in the same wordings except 
one item' where wording was slightly changed. The inventory was 
used to test overall attitude of teachers in the schools and therefore 
the different areas mentioned above were not considered separately 
and the complete questionnaire was used to get a common score for the 
32 items. 

Pilot Test 

The sample was 43 teachers and three headmasters from four schools. 
The scale consisted of a series of items followed by five response categories; 
strongly agree, agree, undecided, disagree, and strongly disagree. .The 
categories were scored as 1 to 5 for negative statements and 5 to 1 for 
positive statements. When the data was tabulated it was noticed that 
almost all positive items appeared to elicit only the strongly agree and 
agree type of response, As the scale was standardized for a certain 
sample and was administered to a different sample, it was necessary to 
take steps to remove this social desirability element from the scale while 
retaining its status as a standardized inventory. Therefore, a, criterion" 
of 5 to 60% desirability for each one of the five categories was decided 
and all items with a response in the range of 2 to 26 for each category 
alone were retained. When this criterion was applied to the items }# 
was noticed that another 12 items had to be rejected. This left only' 
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20 items in the scale. Since the intention was to find the general attitude 
of teachers towards teaching and not separate attitudes towards the 
profession, administration, community and pupils as in the original 
scale, it was felt sufficiently long to enable one to find out the general 
attitude. And therefore the 20-item soale was accepted for the final 
study. The possible range of scores therefore was 20 to 100. The 
range obtained was 32 to 59 with a mean of 45 and S.D. of 6*4. 

Validity and Reliability 

The scale is borrowed from a standardized inventory. Therefore 
no external criteria were applied to find the validity of the test. The 
criterion of 5 to 60% desirability for each response category helped 
to maintain the internal consistency. The reliability of the scale was 
calculated by split-half method. The ‘r’ value was found to be 
+0*69 and the standard error +0*082. This scale was used to measure 
attitude of teachers and headmasters towards the profession. 

Final Testing and the Results 

The sample for the final study was 30 headmasters and 320 teachers 
from the cities of Hyderabad and Secunderabad. The sample was 
randomly selected and fairly represented the population of schools in 
the area. Two of the items were consistently not answered by the 
headmasters since they (ihc items)'were more concerned with the teacher. 
These related to items on time-table and on expectations of the head¬ 
master. (Appendix I). Hence these two were not scored for the sample 
of the headmasters, the possible range therefore was 18 to 90 and the 
actual range was 46 to 72. Following is the distribution of the scores 
of the headmasters: 


TABLE 1 


Range and Scores 


46- 

49- 

52- 55- 

58- 

61- 

64- 

67- 

70- 

M 

S.D. 


48 

51 

54 57 

60 

63 

66 

69 

72 


1 

No. of head- 











masters 

3 

5 

1 7 

5 

5 

0 

2 

2 

56-3 

6*7 


When the scores of the 320 teachers were analysed, the following 
distribution was observed. 
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TABLE 2 


Range and Scores 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

M S.D 

34 

39 

44 

49 

54 

59 

64 

69 

74 

79 

84 

89 


No of teachers 2 

2 

2 

25 

50 

62 

85 

60 

27 

8 

1 

1 

61-15 8-21 


Comparing the two samples it appears that the mean and the S.D. of 
the teachers sample is higher than that of the headmasters. 


Acceptance Innovation 

The acceptance of innovation was studied at two different levels, 
that of the headmasters and that of the teachers, because the head¬ 
masters would accept an innovation in the capacity of a headmaster 
and the teachers in teacher’s capacity. Naturally, the same tool cannot 
study or measure their acceptance. For example, an headmaster may 
take a certain decision which usually gets approved by the management 
(in some schools it may be the other way) and the teacher, but not all 
the decisions of assistant-teachers would be approved by the head¬ 
master and the management. Hence two separate scales were constructed 
to measure: 

(1) Adoption of innovations by headmasters; and 

(2) Psychological readiness to accept innovations, or innovation 
proneness scale for teachers. 

Choice of Innovation 

A set of five innovations was selected to measure the acceptance 
of innovation. These innovations had to be top-fed because the prelimi¬ 
nary talks with the different school headmasters indicated that there 
was very little common in these schools. Firstly, there was hardly 
any innovation introduced which could be called as innovation (here 
innovation was defined as any thought, action or behaviour which is 
qualitatively different from the existing ones), and secondly where some 
innovations did exist, they could not be matched and therefore could 
not be uniformly measured by a common tool. 

These five innovations were actually chosen from the hundreds 
of circulars sent to all the schools that were under the control of the 
Director of Public Instruction. These were issued during the period 


35 
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of 1956 to 1966, and had reached all the schools in the sample area. 
These were also approved for the present study by a panel of judges. 

Acceptance of .Innovation Scale for Teachers 

Innovation scale for teachers was constructed on the assumption 
that it will consist of four stages, need, awareness, interest and attitude. 
These four stages were accepted from Singh and Pareek (1967), who had 
set up an adoption paradigm made up of seven stages; need, awareness, 
interest, deliberation, trial evalution and adoption. The fourth stage 
‘ deliberation ’ was modified to ‘ attitude ’. The next three stages 
are beyond the scope of an individual assistant teacher in a school. 
A person with a high score on this innovation scale was considered 
as one who is likely to adopt innovations if he had the opportunity 
to do so. 

The Tool 

A scale of sixty items was finalised after two pilot tests. These 
sixty items were framed in the following manner: three items (Positive, 
negative, neutral) for each stage (need, awareness, interest, attitude), 
and for each of the five innovations (5x4x3=60). The teachers had 
to say ‘ agree ’ or ‘ disagree ’ for each of the statements. The * agree 
answer 5 for a positive item was scored as -f 1, and'the ‘ disagree answer ’ 
for a positive statement was, scored as —1. The neutral items were not 
scored. .Thus the probable range of scores was —20 to +20. 

The table shows the distribution of scores of the 320 teachers in 
the sample. 


TABLE .3 



—8 —5 

-2 

—1 

+2 

H-5 

+8 

+ 11 

+ 14 

+ 17 

M ■ 

S.D. 


to to 

to 

to 

to 

to 

lo 

to 

to 

to 




—10 —7 

—4 

+1 

+4 

+7 

+10 

+13 

+ 16 

+ 19 



No, of 
Teachers 

6 11 

16 

33 

38 

61 

58 

62 

35 

5 

6-74 

6-10 


Adoption of innovation scale for headmasters 

The, adoption of innovation scale for headmasters was adopted 
from Rogers (1965). It consisted of five stages namely awareness, 
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interest, trial, evaluation and adoption. The scale required the head¬ 
master to state the year in which he first (1) heard of the innovation, 
(2) was interested in the innovation, (3) tried the innovation and 
(4) adopted the innovation for the school. 

Scoring 

The headmaster’s score for adoption of innovations was found out 
by giving percentile scores. This method, in addition to being easy, 
gives weightage to the number of adoptions, earliness of adoption and 
difficulty of adoption. - The 30 schools in the sample were given separate 
percentiles scores for the five innovations and later an average percentile 
score was calculated for each school. 

The Headmasters Study 

The adoption score obtained for the headmaster was converted 
into percentile scores and the headmasters were ranked for adoption of 
innovations. 

The attitude scores were similarly ranked and a rank difference 
co-efficient of correlation was calculated. The * r ’ value was found 
to be +-4869 S.E. ±0-0013. This value is,significant beyond 1% level 
of significance and shows that there is a high correlation between teaching 
attitude and adoption of innovation by the headmasters, 

Teacher’s Study 

The teachers sample was treated with the product moment co¬ 
efficient of correlation since the sample was large (N=320). The value 
of ‘r* was found to be +0-1834 S.E. =±0-0537. This shows that 
there is a very low but positive correlation between acceptance of 
innovations by the teachers and their attitude towards the teaching 
profession.. ... 

Discussion 

While any number of studies on measuring professional attitudes 
of teachers and on adoption of educational innovations by headmasters 
and teachers were available, there was only one study by McDonnel 
(1969), which correlated professional attitudes of teachers with accep¬ 
tance of innovation. However, the high significant positive r value 
for the headmasters sample and a fairly good correlation in the teachers 
sample-do suggest-tbat the attitude towards,4he-;teachiftg ( profession- 
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should be an important variable in studies on adoption of innovations. 
Whenever a teacher shows readiness to accept innovation in the educa¬ 
tional system it indicates that his general bent of mind is for improvement 
in education and therefore, he is also favourably disposed towards the 
teaching profession. The results obtained are also in the expected 
direction. 
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Classroom Interaction Analysis:* 
A Report of Research and 
Training in India 

T. Venkateswara Rao 
Prayag Mehta 


While reviewing the work done so far both in 
the fields of training and research , the authors 
foresee the prospect of application of Interaction 
Analysis beyond classroom situations. 


The systematic interest shown by Educational Psychologists in 
India on the subject of classroom interaction dates back to 1963 when 
Mehta prepared a manual on Classroom Behaviour and circulated 
it to teachers and others interested in this area. This was later published 
by National Council of Educational Research and Training (Mehta, 
1968).' It describes classroom interaction in terms of Dominative and 
Integrative Behaviour and stresses the importance of verbal behaviour 
in ncreasing innovativeness and producing effective classroom climate. 
These early effor s stimulated further interest in this area. The first 
summer institute for college teachers of educational psychology, organised 
jointly by the National Counoil of Educational Research and Training 
and the University Grants Commission in 1965, contained group 
processes in education as one of the three major areas (Mehta, 1965). 
Mehta organised the first Indian Laboratory on Achievement Motivation 
(LAM) for teachers and educators in 1966. It was designed to change 
teacher’s classroom behaviour along the integrative dimension. Both the 
summer institutes and the LAM, later became national programmes 


* Paper presented by Prayag Mehta at the Symposium on Social Interaction in 
Education during the XXth International Congress of Psychology, Tokyo, 1972. 
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leading to an extensive diffusion of new ideas. Details of these 
programmes are described below, 

Laboratory in Achievement Motivation 

This programme with a duration of 10 days had two major objectives: 

1. To increase the motivation level of teachers by inculcating or 
increasing in them the need for achievement (McClelland, 
1966); training them in goal setting behaviour, etc., and, 

2. To help participants understand and develop suitable.classrooSi 
and instructional behaviour with a view to develop more 
effective influence strategies as well as with a view to create 
friendly and warm teaching-learning climates. 

As the objectives indicate this programme was ■ specially designed to 
increase educators’ and teachers’ concern to achieve, and to help them 
change their classroom behaviour along integrative dimension with 
a view to develop friendly integrative and motivating classroom climates. 
A typical 10-day laboratory devoted 3 to 4 full days to understanding 
and changing classroom behaviour. Mehta and his associates have 
organised several such laboratory courses since 1966, covering teachers 
and educators spreading all over the country. The pertinent data are 
shown in Table 1. 

TABLE 1 


Laboratories on Achievement Motivation Courlucted by Mehta and his assqciates 
with Interaction Analysis inbuilt in the models. 


S. No. 

Year 

Place 

No. of 

Teachers 

Trained 

1 . 

1966 

Jaipur 

11 

2. 

1967 

Nagpur 

16 

3. 

1967 

Patna 1 

17 

4. 

1968 

Udaipur 

14 

5. 

1968 

Jodhpur 

14 

6. 

1968 

Turki 

16 

7. 

1969 

Horhat 

16 

, 8. 

1969 

Anafid 

19 

9. 

1969 

Kundeshwar 

12 


Thus altogether about 135 teachers were trained in interaction aiialysis 
by, Mehta’s,group, alone during the period of about 3 .years. Some of 
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these training programmes included carefully designed experimental 
studies attempting to measure the influence of the training on the experi¬ 
mental group of teachers and the influence of the changed teacher 
behaviour ou the students. The results of the first experiment of its 
kind and its follow up have been published (Mehta, 1969; Mehta and 
Kanade, 1969 and Mehta and Dandia, 1970). The objectives of 
these programmes did-not exclusively concern with interaction analysis, 
It however formed the core of the programme with feedback on interac¬ 
tion analysis serving as an instrument for changing teacher behaviour. 
Course contents of a typical programme of this kind ranging over 10 
days is described below in Table 2. 

TABLE 2 


I Day 


Session- l 

Test of imagination 

Session- 2 

Who am I 

Session- 3 

Who am I 

Session- 4 

Day’s evaluation. 


11 Day 


Session- 5 

Feedback 

Session- 6 

Concept session on moti¬ 




vation. 

Session- 7 

Criteria of achievement 

Session- 8 

Evaluation of day’s work. 


motivation. 




in Day 


Session- 9 

Feedback 

Session-10 

Block building game. 

Session-11 

Classroom behaviour, role 

Session-12 

Categories of classroom be¬ 


plays, concept of direct 


haviour, practice with role 

Session-13 

and indirect influence. 


plays and observation. 

Scoring of stories: scoring 

Session-14 

Day’s, evaluation. 


for A.I. 




IV Day 


Session-15 

Feedback 

Session-16 

Ring toss game. 

Session-17 

Discussion of ring toss game 

Session-18 

Sub categories of achieve¬ 




ment'motivation: a brief 
concept session. 

Session-19 

Scoring of sub-categories. 

Session-20 

Evaluation of day’s work. 


V Day 


Session-21 

Feedback 

Session-22 

Model story writing. 

Session-23 

Help giving and help seeking 

Sesslon-24 

The life goal inventory. 


role plays. 


' ' ' ' i 

Session-25 

Evaluation, 

1 

> ,, ■* 

‘ t " 1 ' 7 

; '■ ' M 
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TABLE 2 ( contd) 

VI Day 

Session-26 Feedback Session-27 Metrix Interpretation Prac¬ 

tised. 

Session-28 Motivation Scoring, Self- Session-29 Creativity and Decision 

test for further training. making. 

Session-30 Achievement Plan Inventory Session-31 Evaluation of Day’s work. 

P'7/ Day 

Rest 

VIII Day 

Feedback Session-33 Achievement work inven¬ 

tory. 

Discussion of some achieve- Session-35 The life goal inventory, 

ment plans. 

Discussions on the life goal Session-37 Evaluation, 

inventory. 

IX Day 

Session-39 Thinking about school 
programmes. 

Session-41 Discussions on the reports of 
the small groups with 
regard to the objectives 
and the various items of 
the programme. 

X Day 

Session-43 Feedback Session-44 Implementing the programme 

Session-45 Solving practical difficulties Session-46 The Overall Evaluation and 
and the mechanism for Valedictory, 

implementing the pro¬ 
gramme. 

These programmes seek to help teachers develop more' effective 
behaviour in their classrooms by making them aware of the feelings 
of their pupils and the consequences of using different ways of influencing 
pupils. Each individual teacher examines his classroom behaviour 
with particular reference to the integrative classroom behaviour and 
the consequence of using integrative behaviour on pupils. Besides 
learning to identify dominative and integrative patterns of classroom 
behaviour, the participant experiments in a flexible way with a variety 


Ssssion-38 Feedback 
Session-40 The school programme 


Session-32 

Session-34 

Session-36 
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of influence patterns to learn better ways of influencing his pupils. As 
behaviour modification is a complex process involving many other 
factors, these training programmes also concentrate on other related 
aspects of classroom dynamics. As could be seen from the programme 
inputs from Table 2 these essentially center round increasing the aware¬ 
ness in the teacher of his own needs, values, motivational patterns and 
problem-solving, goal-setting behaviour and, use essentially the pro¬ 
jective measurement teachniques and objective feedback system. Trust¬ 
building exercises, goal-setting exercises, role plays and achievement 
imagery boosting exercises are the special features of the progr amme . 

Summer Institute in Motivation Learning and Group Processes in Education 

While the LAM (Laboratory in Achievement Motivation) is 
designed to change teacher behaviour, the summer institute programme, 
as ment'oned above, is to refresh and supplement the subject matter 
knowledge in three specific areas—namely motivation, learning and 
instructional group process for college lecturers in educational psychology. 
So far seven such institutes have been organised in different parts of 
the country covering some 200 teacher-educators and other lecturers. 
This institute is organised annually by the NCERT. 

Diffusion of Ideas and Practices concerning Classroom Interaction 

The LAM and the summer institutes have thus covered some 350 
key educators, teachers and teacher-educators from every corner of 
the country. Some of such participants took up subjects related to 
interaction for their Ph.D. degree work; some organised courses at 
the school level to orient their teachers to this idea; some published 
papers and newspaper articles on the subject, thus diffusing the related 
ideas far and wide in the educational system in the country. Mehta’s 
Understanding Classroom Behaviour has been translated into several 
Indian languages and some 40,000 copies have been circulated among 
teachers and others, free of charge by the various extension agencies. 
Besides the NCERT, another institute which has been playing a notable 
role in this respect is the Centre for Advance Study in Education (CASE), 
M.S. University of Baroda. The CASE has been set up by the University 
Grants Commission to conduct advance studies in Education. The 
cent! e has organised two national conferences on the subject. It has 
initiated a massive national co-operative programme in this respect, 
stimulating hundreds of teachers and researchers to work in this area. 


43 



INDIAN EDUCATIONAL REVIEW 

Volume 8, Number 2, July 1973 


Somb Notable Research 

Another significant attempt in this direction was made in research 
study financed by the Indian Council of Medical Research and conducted 
by Pareek and Rao at the National Institute of Health Administration 
and Education. The results of this study are now available in a report 
from (Pareek and Rao, 1971). Perhaps this is the first systematically 
conducted large scale research-cum-training project on Interaction 
Analysis in India to be available in a complete report form. In this 
study a 10-day training programme was conducted to modify the class¬ 
room interaction behaviour of grade V teachers. Both experimental and 
control groups of teachers were observed before training and at various 
intervals after training. The training exclusively attempted to provide 
feedback to the teachers on their classroom behaviour patterns and 
made use of role plays as well as actual classroom practice exercises to 
experiment with various patterns of interaction behaviour. The 
programme used in this study is described in Table 3 below. 


TABLE 3 

Teachers Classroom Interaction-Behaviour Modification Programme used by 
Pareek and Rao ( 1971 ) 


Day 

Forenoon 

Afternoon 

1st day 

Who am I ? 

Values and norms'in classrooms. 

'And day 

Interaction and classroom climate 

Teacher influence and teaching 
styles. 

nird day 

Recording interactions: Flander's 
technique. 

Practice in the use of categories. 

IVth day 

Practice in recording and achieving 
speed. 

Practice in schools. 

Vth day 

Practice in schools. 

Practice in Schools. 

. YIth day 

Practical: Matric preparation, relia¬ 
bility etc. 

Practical: Matric preparation- 
reliability etc. 

Vllth day 

Discussion of results of research on 
Interaction patterns of teachers in 
Delhi. 

Feedback and plans far self- 
improvement. 

Vinth day 

Experiment in self change; role play¬ 
ing. 

Fraotice in schools 1 

IXth day 

Practice in schools (changed be¬ 
haviour). 

Discussion. 

' Xth day 

Discussion 

Review and evaluation; closing 

* 


session. 
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Post-training observations collected upto a period of 6 months after 
training indicated that the experimental group of teachers changed 
their behaviour from dominative to integrative type and maintained 
it consistently. Significant changes (as found by median tests) were 
observed in Flanders’ categories 2, 3 and 4 where the frequencies increased. 
As a result of training no significant changes were observed in T/S ratios 
where as the I/D as well as i/d ratios improved significantly. The 
details of the results are reported elsewhere (Pareek & Rao, 
1971 a). 

Two more training programmes based on studies on interaction 
analysis deserve mention here include the ones by Biswanath Roy (1970) 
at the National Council of Educational Research and Training and 
by Desai (1970) at Sardar Patel University. Both these studies 
made use of “ feedback on interaction analysis ” as the basis for 
training teachers and the final reports are expected to appear soon. 
While the first of these studies attempted to compare the effectiveness 
of different methods of feedback (among which feedback using inter¬ 
action analysis is one) on the behaviour modification of teachers (Roy, 
1970), the second study attempted to evaluate the impact of using verbal 
and nonverbal incentives in classroom interaction (Desai, 1970). 

While this is the trend of training activities on interaction analysis 
in India, research in this field which started in a slow motion around 
1965 with Mehta’s studies, has gained momentum and has surpassed 
the training programmes in the past two years. Significant contribution 
to research in this area has been made by M. B. Buch who was originally 
heading the Department of Field Services at NCERT and later became 
the Director of the Centre for Advanced Study in Education (CASE) 
at the M.S. University, Baroda. Since 1970, Professor Buch has been 
concentrating his efforts on increasing the research turnout on Interaction 
Analysis at the Centre for Advanced Study in Education. The Centre 
has a separate cell on interaction analysis with a few Doctoral fellows 
working on this subject and has so far conducted a number of research 
studies in this area. Some of these research studies have appeared in 
a book entitled Communication in Classroom edited by Buch and 
Santhanam (1970). The studies reported in this book include interaction 
studies on Baroda teachers by Buch, Santhanam, Qurashi and Lulla, 
and on Delhi teachers by Pareek and Rao. Of these, the study on Delhi 
teachers was reprinted from a journal (Pareek and Rao, 1970), and 
this was perhaps the first research artiole to be published in India 
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on Interaction Analysis. It was presented first at Indian Science 
Congress held in January, 1970. 

Some Results From These Studies 

The four studies reported in the book focused on interaction patterns 
of teachers as measured by Flanders 10 category system. While the 
first three studies were conducted at CASE and are on secondary school 
teachers, the last one was conducted at the National Institute of Health 
Administration, New Delhi and was on primary school teachers handling 
single teacher classes and thereby teaching all subjects. The findings 
reported in these studies are briefly described here. 

Interaction Patterns of Delhi Teachers 

The study by Pareek and Rao was conducted on 50 V grade teachers 
of Delhi drawn from 50 primary and middle schools. Each teacher 
was observed for about three half-hour periods and a total of 84,087 
observations were collected. The results revealed that about 55% 
of the time was spent in teacher talk. As compared to the 2/3 figure 
given by Flanders (1962), or that of the 59% reported for American 
teachers and 83% reported for New Zealand elementary school teachers 
(Flanders, 1962 a), the Delhi teachers seem to talk less ii( their class¬ 
rooms. Student talk was found to take care of about 31% of the 
available time while about 14% of the time was found to be spent in 
confusion and silence. As compared to 18% and 13% of the time spent 
by Minnessota and New Zealand teachers respectively in accepting and 
clarifying ideas, praising and encouraging the students, Delhi teachers 
were found to spend only 8% of the time in such activities. Compara¬ 
tively much time (62% of their talk) was spent by Delhi teachers in 
lecturing than by U.S. or New Zealand elementary school teachers (49% 
and 42% respectively), In about 67% of the periods observed these 
teachers used direct influence acts about twice the time (or more) they 
used the direct influence. Chi-square computed between I/D ratios 
(original) and T/S ratios showed a significant association between the 
two. No sex difference was found in this study. A percentage matrix 
of this study taken from the report is presented in Table 4 to give better 
idea of the results. Interestingly the results of this study are in sharp 
contrast with the results of the other three studies on secondary school 
teachers reported in the book edited by Buch. 



Percentage of observations falling in each cell of the 10x10 matrix of Flander’s Categories for 

50 primary school teachers of Delhi 
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Interaction Patterns of Baroda Teachers 

The study by Buch and Santhanam was made on “ teachers teaching 
English to class VI to X in Baroda”. A total of 14,786 observations 
were collected in about 10 hours and 7 minutes. The results revealed that 
69% of the time was spent in teacher talk and 21%-in student talk and, 
only one-fifth of the teacher talk was indirect (revised I/D ratio =0"2). 
Nearly one-seventh of the student talk was self-initiated whereas in 
the study by Pareek and Rao it was about four-fifths. Perhaps, the 
only figure that is comparable to some extent in both these studies seems 
to be the time spent in silence and confusion which is about 10% in 
this study and about 14% in the one by Pareek and Rao. The percentage 
matrix of this study is reproduced here in Table 5 to provide more data 
to the interested reader. 


TABLE 5 

Percentage Matrix for 11 English Teachers from Baroda 
(Buch and Santhanam, 1970) 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Total 

, 1. 

0-05 



001 

0-05 


0-01 


0-01 

0-01 

0-14 

2 


0-65 

0-18 

0-24 

0-40 

0-16 

0-03 

0-39 

0-31 

0-30 

2-66 

3. 


006 

0-59- 

0-44 

0-97 

0-18 

0-01 

0-10 

0-11 

0-23 

2-69 

' 4. 


0-13 

0-01 

2-64 

0-33 

0-23 

0-06 

2-41 

0-78 

1-79 

8-38 

5. 

005 

'0-31 

0-01 

2-19 

44-35 

0-67 

0-10 

0-76 

0-36 

1-41 

50-21 

6. 

, , 

006 

0-07 

0-36 

0-62 

0-72 

0-20 

0-98 

0-10 

0-72 

3-83 

7. 

, , 

0-05 

, . 

0-07 

0-14 

0-20 

0-64 

0-08 

0-03 

0-22 

1-43 

8. 

0-01 

0-72 

1-21 

0-78 

l-'26 

0-95 

0-21 

12-01 

0-03 

0-73 

17-91 

9. 

003 

0-46 

0-56 

0-30 

0-37 

0-19 

0-03 


1-17 

0-14 

3-25 

10. 


0-22 

0-06 

1-35 

1-72 

0-53 

0-14 

1-18 

0-35 

4 04 

.9-59 

Total 

0-14 

2-66 

2-69 

8-38 

50-21 

3-83 

i — 

1-43 

17-91 

3-25 

9-59 



A' I/D Ratio =0-200 (Columns 1 to 4/Columns 1 to 7). 

B Revised i/d Ra|io=0-502 (£olumn$ 1 to 3/Columns 1 to 3.+6 andJ7). 

C Extended Indirect=l-53 (Sum of Cells 1—1, 1—2,1—3, 2—1, 22-2, 2—3, 3—1, 
3—2, 3—3). 

D Extended Direct=1-76 (Sum of Cells 6—6, 6—7, 7—6 and 7—7). 

E 3—3 Cell Frequency=0- 59 per cent. 

F 9—9 Cell Frequency=1-17 per cent. 

G Teacher Talk=69 • 29 per cent. 

H Student Talk=21 • 16 per cent 
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.-.•.The study by Btch and Qurashi was conducted on 17 male.social 
studies teachers of secondary schools in Baroda. A total of 19 ■ 135 
■observations were collected. Surprisingly the teacher talk in this study 
was found to be nearly 83%, with about 10% student talk and 7% 
silence and confusion. The mean I/D ratio was 0T7, even less than 
the earlier one of 0 20. The percentage tallies matrix is reproduced in 
Table 6. 


TABLE 6 


Percentage Matrix of 17 Male Social Studies Teachers from Baroda 
(Buch and Qurashi, 1970) 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1. 


, , 


.. 

. < 


... 

.. 


•01 

2. 

. . 

■08 

•08 

•02 

•09 

001 

■005 

■05 

, , 

•02 

3. 

•005 

■03 

1-94 

■16 

•50 

■02 

•005 

■45 

•005 

■46 

4. 

. . 

•005 

•03 

3-00 

•49 

•13 

•04 

3-75 

•05 

•81 

5. 

. . 

■04 

. . 

3-11 

62-51 

■36 

■06 

■07 

•07 

•91 

6. 


. . 

•01 

•15 

•30 

1-34 

-99 

•10 

. . 

•32 

7. 

. . 

. . 

•005 

■07 

•13 

■03 

•57 

■06 

• . 

•08 

8. 

. . 

•19 

1-29 

1-46 

1-46 

■16 

‘ -07 

4-88 

•03 

•53 

9. 

. . 

. . 

-02 

•02 

•11 

•005 

-005 

•01 

■22' 

■03 

10. 

■005 

■005 

•20 

•77 

1-09 

•27 

■09 

-6B 

•05 

4-ii 

Total 

■01 

•35 

3-58 

8-76 

66-68 

2-33 

0-94 

10-05 

•43- 

7-38 



12.65 




69-95 


10-48 

«* , 

/ 

teacher Total 82 65% 

Student Total 10'48% 

Silence Total 7'38%. 

• 



A //jD Ratio—-17 (Column l-4lColurrm 3-7). 

B ijd=l Column ISJColumn 6-7). f . .,1.'. 

C Extended Indirect=2-14 {Sum of Cells 1—1, 1—2, 1—3, 2—}, 2—2, 2—3 , 3—1, 

■ 3-2,3-3). ■■_,:; 

D Extended Direct=2'03 (Sum Cells 6—6, 6—7, 7—6, 7—7). 

E 3—3 Cell=l‘S4. ’ . 

F 9—9 CeU<=-22. 1 * 

G Teacher Talk= 82-65, ■ 

H Student Talk=10-43. .. , _ /' 

N.B.— Total of Bows and Columns may not be the same because of rounding up of Figures. 
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In- the third study, Santhanam, Qurashi and Lulla observed 19 women 
and 17 men social studies teachers in Baroda. A total of 41,306 obser¬ 
vations were collected. The results revealed that women teachers 
talked about 75% of the time while men teachers talked about 82% 
of the time. Students of women teacher classes were found to talk 
for about 13% of the time while of the men teachers talked only about 
10-5% of the time. Self-initiated talk by the students was only 2-4% 
(in women teacher classes) and 4% (in men teacher classes) of the total 
student talk. 

The results of the studies at Baroda secondary schools drastically 
differ from those found by Pareek and Rao (1970, 1971) and pose such 
questions as why the secondary school teachers talk more than the 
primary school teacher, what influence do they exert on their students 
and so on, which are yet to be answered. Within country differences 
seem to be much more than between country differences in the classroom 
interaction patterns of teachers. 

Teacher behaviour and student mental health 

The Pareek and Rao study (1971) raised other interesting questions 
which dercrve mention here. This study on “ Motivation Training for 
Mental Health ” attempted in the first part to find out the association 
between Flanders I/D, i/d, T/S (original unmodified) ratios of teachers 
.and the positive mental health variables of students such as their adjust¬ 
ment, initiative, class-trust, activity level, intelligence, reactions to 
frustration and sociometric choice levels. The results revealed that 
teachers with high I/D ratios had significantly more number of students 
well-adjusted, high in intelligence, high initiative tak'ng and giving 
more inpunitive and ego-defensive but less need-persistant reactions 
to frustration as compared to students of Low I/D teachers. However, 
when the associations (Chi-squares) were worked out low i/d 
ratios teachers were found to have significantly more number of 
students well-adjusted, high in intelligence, and giving less extra- 
punitive and intropunitive but more impunitive reactions to frustration. 
Other variables did not reveal any significant associations. Surprisingly 
when the training programme was conducted using feedback methodology 
and without giving the teachers any other inputs such as the desirability 
of integrative teaching a raise was found in both their I/D as well as 
i/d ratios without any significant change in T/S ratios. Though originally 
the'study was designed to find out the impact of this changed behaviour^ 
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of the teachers on the positive mental health variables of the students, 
it could not be completed due to some interferences such as the examina¬ 
tions of the students and changing of the teachers. However, an attempt 
in this direction using some of the tests developed in this study (Pa eek 
et al 1970) has been made by Mehta in the Jodhpur training programme. 
The results of this study indicated that experimental group of teachers 
(these were also V grade teachers) who changed the behaviour after 
training were found to influer.ee their students in terms of developing 
mere trustful atmosphere in the class and so on. Here the teachers 
were trained to change their interaction behaviour from dominative to 
integrative type. (Mehta 1973, 1974). - ■ 

Future perspectives and some trends 

Besides concentrating its efforts on conducting research in the 
area of Interaction analysis the Centre for Advance Study in Education 
is attempting to popularise this technique in educational cricles by 
holding national seminars, appreciation programmes, short-term courses 
and cor.fe'ences. The training programmes conducted by this organiza¬ 
tion mainly attempt to train researchers from training colleges and 
education departments in this technique so that they will be able to 
organise behaviour modification programmes and conduct research. 
The ultimate aim appears to be to collect nation-wide data. 

Attempts are also being made by researchers in this area to modify 
Flanders’ categories to suit different purposes. One such modification 
of Flanders’ categories has been made by Pareek and Rao (1971) in 
their study to suit observing primary school teachers. This was so 
because there are certain typical patterns of behaviour exhibited by 
primary school teachers which warranted altogether different catego~y 
system. The need for developing new category systems has been 
strongly brought out by Jangira (1971) in a paper presented at the 
First National Seminar on Interaction analysis held at CASE in 
January 1970. 

Aco operative project on Productive Teaching (COPPT) was initiated 
by M. B. Buch at CASE which is a nation-wide project being collaborated 
by a number of teacher educators, educational psychologists and teachers 
all over India. This project attempts to take up studies in the area of 
interaction process analysis and classroom communication and also 
to make use of the results thus collected in teacher behaviour modifica¬ 
tion programmes. There are so far about 75 to 100 researchers from 
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different parts of India working on this area: The third national seminar 
on interaction analysis was held in Baroda in January, 1972 where a 
number of issues regarding dynamics of instructional behaviour wete 
discussed in the context of interaction analysis. 

With Mehta, shifting to Udaipur University, another centre f or 
research in interaction analysis may emerge, at Udaipur. Already 
doctoral students are being enrolled to work on topics related to 
classroom dynamics and interaction analysis. 

Suggestions have already been made for introducing interaction 
analysis into the internship programmes of training colleges and in 
evaluating teaching effectiveness (Rao, 1971). With the growing interest 
and insight into classroom dynamics, research on interaction analysis 
tends to extend to developing new category systems, application of 
interaction analysis to areas such as programmed instruction, institu- 
tional environments, political behaviour and communal riots and 
interpersonal dynamics. Thus interaction analysis studies seem to 
suggest expanding and exciting possibilities in the fields of research, 
programme development and training in India. 
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Language Development of 
Kindergarten Children in Relation 
to their Paternal Occupations 

Rajalakshmi Muralidhcran 
Vma Banerji 


This exploratory study was undertaken to find 
out the extent to which disadvantaged children 
differed from advantaged ones in their language 
development at a time when they were ready to 
enter the primary school. The sample consisted 
of 55 kindergarten children whose fathers came 
from different occupational strata. The technique 
used was story narration. The results showed 
that differences between the children were not 
significant with regard to the number of words 
used but In the case of recall of sequences, quality 
of language used and degree of comprehension, 
significant .differences were obtained between the 
extreme groups. 


Resear h evidences show that language development of young 
children are vitally affected by the environment in which they live. ‘ 
Environmental enr.chment in terms of quality and quantity of parent- 
child interaction, good language models and exposure to reading material 
begins to exercise an influence right from the early years. Most of 
the research on disadvantaged children has consistently shown that/ 


The authors wish to express their thanks to Mrs. A. K. Sukhcja and Mrs. Champa 
ftudy 3 ’ l ° aCherS ° f K ‘ Classes for lheir valuab k co-operation and help in this 
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environmental deprivation leads to language retardation in children. 
Disadvantaged children are likely to have a lower vocabulary score 
(John 1963, and Kennedy 1969), to speak in shorter sentences (John 
1963) and to use less number of words and sentences in narration 
(Milgram, Shore, and Malasky 1971). Bernstein (1961) however pointed 
out that disadvantaged children find it more difficult to integrate rather 
than to enumerate or label; that their language is more restricted and 
that they are less capable of using an elaborate code of language for 
communication. 

The present investigation has taken the paternal occupation as a 
rough index of environmental enrichment or deprivation. It is assumed 
that in general the higher the paternal occupational level, the greater 
is the environmental enrichment. The task that was selected in deter¬ 
mining the child’s language development involved retelling in the child’s 
own words a story that was narrated to him. This test was chosen 
on the thesis that verbal behaviour with reference to a particular subject 
matter would be more likely to reflect stable trends than spontaneous re¬ 
marks or casual conversation (Milgram etal, 1971). Moreover for the KG 
class, the task is a familiar one as story narration is a part of the regular 
routine of the class. . The present Study however differed from that of 
Milgram’s in that it did not take the support of pictures for the narration' 
of the story. Milgram while summing up said that though his study 
attempted to verify Bernstein’s hypothesis that disadvantaged children 
are more handicapped with the integrative aspects of language (thematic) 
rather than the enumerative aspect (number of words, etc.), his test 
was perhaps not an adequate one because illustrations were available 
to children as they were told the story. Milgram was of the view that 
perhaps his results did not go in line with Bernstein’s hypothesis because 
the illustrations provided concrete and mnemonic cues more to dis¬ 
advantaged children than to advantaged ones. The present study 
therefore took the precaution of avoiding use of illustrations for story 
narration. 

The fathers of the children in the present study were from different 
occupational levels, varying from professionals to unskilled workers. 
Yet they sent their children to the same school mainly because they had 
confidence in the school and secondly because of the proximity to the 
residence. , It is the school’s policy to take special efforts, particularly 
in the case of disadvantaged children, to help them in their development. 
W? were therefore interested in determining how far these efforts were 
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successful and to what extent the disadvantaged ones differed from' 
the advantaged children at a point when they were ready to leave the ■ 
nursery school and enter the primary school. It was decided to study 
the differences in language development between them as much of the - 
success in the early primary school depends on the child’s facility & ■' 
language, 3 > • 


Objective of the Study ' ‘ 

The objective of the investigation is to study the relationship betwdeir ' 
language development of Kindergarten children and their paternal- 
occupations. 

» , I, 

Sample / 

The sample was drawn from a New Delhi urban nursery school.'. 
The paternal occupations of the sample ranged from professionals to’ 
unskilled wo kers. The sample consisted of 55 Kindergarten children . 
24 girls and 31 boys with a mean age of 5 years 7 months. The study ! 
was done in March when the children had almost finished the academic- 
programme and were ready to go to class I. All the children in the -' 
sample did have at least two years of pre-schooling; some had even' 
three. ■ 


Procedure 

A suitable story that would be of interest to the KG children was 
chosen. The story had enough action in it and if it was divided into 
sequences, the total number of sequences added up to 7. The total 
number of words used in the story was 250. Care was taken to see, 
that no word that was unfamiliar to the children was used. The story’ i 
Was written down and wa3 narrated to the children individually. The' 
narration was done by the teachers in charge of the groups. The < 
responses of the children were taken down verbatim. 

The responses were scored as follows: (l) total number of words " 
used, (2) number of correct sequences given, (3) quality of language’.1 
used, and (4) degree of comprehension: To determine the quality IfA 
language, a five point rating scale was used rang-'nj from excellent to I 
very poor; the score given ranged from 5 to 1. 1 To arrive at the defers 
of comprehension, a three point scale was used with full comprehension? 
being given a score of 2, partial comprehension, a score ot'VwdJM 

comprehension a score of,D. ■ ■ 

' -‘ , ' k ’ *» -* - .n «- r Oj 
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Results 

'1. Number, of words used in the story 

Table 1 gives the mean number of words used in the story by the 
different groups of children and the standard deviations. 


TABLE 1 



. Means and SDs of the number of words used 



Paternal Occupations of Children 



'' Professional 

Supervisory 

Clerical 

Skilled 

Semi-skilled 

and 

unskilled 

N - 

11 

5 

14 

11 

14 

Mean' 

94-27 

88-6 

88-5 

77-82 


SD 

2J-43 

44-2 

33-41 

37-73 



TABLE 2 

Significance of mean differences between the different groups 


Semi-skilled 


Paternal 

Occupations 

k 1 « 

Supervisory 

Clerical 

Skilled 

and 

unskilled 

'■ Prof. 

-27 

■48 

1-19 

1-78 

Super. ' 


•004 

•47 

■81 

•” Cte ’ " 

, ’ , , ’ 

. . 

•73 

•47 

» , Sk., 


•• 


1-27 


Tables 1 and 2 show the 'trend that the mean number of words 
used decreases as the paternal occupation changes from professional to 
unskilled work. - Yet the differences do not reach the level of significance, 
because of the high yariations within the groups. 

2. Number of correct sequences , / , ■ - 

Tabid 3 :gives the: mean number of correct sequences'given by the 
different groups of children and the standard deviations. : . 
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TABLE 3 

Means and SDs of correct sequence 
Paternal Occupations 


Professional Supervisory Clerical 


N 11 5 14 

M 6-82 6-40 6-36 

SD -40 1-34 1-00 


Semi-skilled, 

Skilled and 

unskilled 

n m " 

4-91 4-36 

2-66 2*82 


TABLE 4 

Significance of mean differences between the different groups 


Paternal 

Occupation 

Supervisory 

Clerical 

Skilled 

Semi-skilled 

and 

unskilled 

Prof. 

Super 

Cle. 

Sk. 

•69 

1-59 

•06 

2-36* 

1-49 

173 

3-24t 

2-12* 

2-50* 

•39 


♦Significant at -05 level, 
tsignlflcant at -01 level. 


Tables 3 and 4 show that the number of correct sequences given 
by children decreases as the paternal occupational level changes from 
professional to unskilled work. The children of semi-skilled and 
unskilled workers give significantly less number of correct sequences 
than the children of professional, supervisory and clerical workers; 
the difference between the children of skilled and unskilled workers is 
not significant. The only other significant difference is between the 
children of professional and skilled workers. In other cases the diffe¬ 
rences are not significant but a persistent trend is seen that as paternal 
occupational level decreases, correct sequences given by children also 
decreases. 

3. Quality of language used 

Table 5 gives the mean scores and standard deviations of the quality 
of language used by the different groups of children* 

5 ? 
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TABLE 5 


Means and SDs of the quality of language used 


Paternal Occupations 

Professional 

Supervisory Clerical 

Skilled 

Semi skilled 
and 

unskilled 

N 

11 

5 

14 

11 

14 

M 

4-18 

3-2 

3-93 

3-18 

3-00 

SD 

•75 

1-49 

•83 

1-25 

1-41 




TABLE 6 




Significance of mean 

differences between the groups 







Semi skilled 

Paternal 

Supervisory 

Clerical 

Skilled 

and 

Occupations 





unskilled 

Prof. 

1-40 

1-41 

2-27* 

2-68* 

Super 



1-04 

•03 

•26 

Cle 

. , 


, , 

1*70 

2-11* 

Sk 



•• 

•• 

•94 


' ’Significant at 'OS level. 


Tables 5 and 6 show that the quality of language used improves 
as the occupational level of fathers increases. The deferences attain 
significance between the children of professionals and those of skilled 
and semi-and un-skilled workers. There is also a significant difference 
between the children of clerical workers and those of semi- and unskilled 
workers. The differences between the other groups do not attain the 
level of significance. 

4. Degree of Comprehension 

TABLE 7 


Mean comprehension scores and 
standard deviations for the different groups of children 


Paternal Occupation 


Professional 

Supervisory 

Clerical 

Skilled 

Semi-skilled 

and 

unskilled 

N 

11 

5 

14 

11 

14 

M 

2-00 

1-80 

1-86 

1-36 

1-21 

SD 

0 . 

•45 

•36 

•81 

•97 


$9 
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TABLE 8 


Significance of mean differences between the groups 



, Supervisory 

Clerical 

Skilled 

Semi-skilled 

and 

unskilled 

. ’frof 

I 00 

1-46 

2- 67* 

3 05t 

Super 


■27 

1-39 

1-84 

Cle 


. , 

1-92 

2-44* 

Sk. 


•• 


'•42 


♦Significant at -05 level. 
tSignificant at -01 level. 


Tables 7 and 8 show that the degree of comprehension of children 
also decreases as the paternal occupational level- decreases. Though 
this trend is shown, this difference attains the level of significance in , 
the difference between the children of professionals and children of 
skilled-workers as well as between professionals’ children and children 
of semi-skilled and unskilled workers. Significant difference is also 
noted between children of clerical workers and children of semi-skilled 
and unskilled workers. The differences between the other groups do not 
attain the level of significance. 

Discussion 

The results show that though the trend is that language retardation 
increases as the paternal occupational level decreases, (1) it reaches 
significance only in the thematic aspects as well as in comprehension 
and quality of language but not in the enumerative aspects, viz., number 
of words; (2) the differences are significant only between the children 
of professionals and the children of skilled and semi- and unskilled 
workers and also between the children of clerical workers and the children 
of semi- and unskilled workers; (3) the differences between the other 
groups are not signi fica nt. 

The first finding is in support of Bernstein’s hypothesis that 
disadvantaged children have more difficulty with the integrative rather 
than-the-inuraerative aspeet-of- language, -The second finding-indicates 
that it is the children of the < semi-skilled ancl unskilled workers and to. 
some .extent, those of the skilled workers who are disadvantaged; not . 
much difference is seen between thexhildren of professionals,-supervisors < 
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and clerical workers as far asJanguage development is concerned. They 
could all be clubbed together in the advantaged group. Children who 
require support are the children'of skilled, semi-skilled and unskilled 
workers. They need help particularly in the integrative aspect of language 
as well as in ability to comprehend and communicate in refined language. 
Poor language models at home and lack of opportunity for development 
of problem solving skills are likely to be the causes for this retardation. 

Milgrain’s argument that illustrations do give more cues to the 
disadvantaged and that if the children were required to retell the story 
without the support of pictures, potentially greater differences in producing 
thematic material might obtain between the two groups, appears to be 
true. 

We thus found that in spite of the best efforts of the school to 
enrich the environment of under-privileged children, the children of 
the lowest paternal occupational level, the semi- and unskilled workers, 
still differed from the children of professionals in terms of number of 
sequences recalled, quality of language used and degree of comprehension. 
Therefore at the point of school entry, the extreme groups persisted 
to show the differences. However the differences between the other 
groups seemed to have been more or less ironed out. 

Conclusions 

1. The general trend is that language retardation increases as 
paternal occupational level decreases. 

2. The differences attain the level of significance in number of 
sequences repeated, in quality of language used and in the degree 
of comprehension. 

3. The differences are not significant in the number of words used 
by children to narrate the story. 

4. Significant differences are mostly noted between children of 
professional workers and children of skilled and semi- and 
unskilled workers and between children of clerical workers and 
children of semi- and unskilled workers. 

5. It is thus seen that in spite, of the best efforts of the school, the 
differences between the professionals’ children and children of 
the skilled, semi- and unskilled workers persist with regard to 
the sequence recalled, quality of , language used and degree of 
comprehension. However the differences between the other 
groups are more or less ironed out. 
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Student Teacher Classroom 
Interaction 

J. D. Jha 


In the present study 30 teachers (23 male and 
7 female), teaching different subjects in Secondary 
and Higher Secondary classes were administered 
personality test (F-scale adopted in Hindi) and 
verbal interaction in their classes were observed 
and recorded. Teacher popularity questionnaires 
were administered to 400 students (321 boys and 
79 girls) studying from Vlth to Xlth classes. 
Flander's ten category (1970) system was used in 
observation of classroom interaction. The hypo¬ 
theses were tested by F-scale, popularity question¬ 
naire and Interaction Analyses. 

The findings recorded here, the author hopes, 
\may have some value for changing teacher behaviour 
which will promote better classroom climate for 
effective learning situation. 


There is nothing unusual in classroom behaviour. Teachers teach 
and pupils learn. In the classroom teacher talks, writes on the black¬ 
board, asks questions, supervises the class, reads from the textbook, 
manages the classroom discipline, etc,, while on their part pupils answer, 
raise their hands, initiate discussion, etc. One may find moments of 
absolute silence broken by peals of laughter in a classroom. These 
and many other similar things usually happen in a classroom. In brief 
whatever a teacher may do in a classroom, his actions arouse reactions 
in pupils. The teacher and the students are continuously interacting 
in the class. The teaching-learning process in a classroom is generally 
not possible without this interaction. 
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Pattern of Teacher behaviour - • -■> 

Teacher behaviour can be'described mainly in two patterns":'"The 
Integrative Pattern” and “The Dominative pattern”. They behave 
on different occasions in different ways. All these constitute interaction 
between the teacher and the pupils. This interaction, is the main channel 
through which the teacher exercises his influence on the students.. Some 
teachers try to dominate the classroom. Students in their presence feel 
insecure, awed and inhibited. There are others who have a different 
approach. They are more accepting, tolerant, sympathetic and show 
little tendency to dominate. 

Earlier Work in the Field of Classroom Climate 

Classroom climate refers “ to generalized- attitudes toward the 
.teacher and the class that the pupils share in common in spite of individual 
differences ”. 1 

The behaviour of a teacher while teaching has a great influence 
on his pupils. It is teacher’s behaviour which sets the pattern of the 
atmosphere in the class. H. H. Anderson and his colleagues Helen 
and Joseph Brewer and Mary Frances Reed 8 had done the earliest 
systematic studies of spontaneous teacher and pupil behaviour. These 
are based on the observation of “ dominative ” and " integrative ” 
contacts. 

After a year of Anderson’s work*—Lippitt and White working with 
Kurt Lewin carried out laboratory experiments, to analyze the effects 
of adult influence on groups of boys." Broadly speaking, the pattern 
which Lippitt and White named “ authoritarian leadership ” consisted 
of dominative contacts, “ democratic leadership ” consisted of inte¬ 
grative contacts, and “ Laisser faire leadership ” which cpnsisted of 
irregular and infrequent contacts: ■ .. .. ,7 

John Withall 4 classified teacher verbal talk into seven -categories, 

J Ned. A. Flanders “ Teacher Influence Pupil Attitudes and Achievement ” U7S. Dept, of 
Health Edn. and Welfare 1965, U.S. Printing Office, ' - ‘ •"/ ' 

•Ned A Flanders “Teacher Influence in the classroom” RESEARCH ON CLASS'^ 
ROOM CLIMATE, a monograph, The Univeisity of Michigan P. 2. ■ - 

"R. Lippitt and R, K. White Social climate of children's group in Barker, R. 
Kounin, J. S. and Wrigh t, H.F. (Eds), Child Behaviour and Development New York) 
McGraw Hill Book Co, 1943, Page 458-508. ‘ 

•John Withall “ The Development of a Technique for the Measurement of Social, i 
Emotional Climate in Classrooms Journal of Experimental Education, Vol, 17;' 
March, 1949. • 
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which'produced an index of teacher, behaviour almost similar to the 
integrative-dominative ratio of Anderson et al. - 

Flanders created laboratory situations in which contrasting patterns 
of teacher behaviour were exposed to ohe student at a time. A sustained 
dominative pattern was consistently disliked by pupils and the reverse 
trends were noted as pupil reactions to integrative contacts. 6 Perkin 6 
using WithaU’s technique observed; that groups of children under an 
integrative type of leader did greater learning than those groups which 
were led by a dominative type of leader. 

Cogan working with.’987 eighth grade students found that students 
reported performing more assigned and extra school work when they 
perceived the teacher’s behaviour as, falling into the integrative pattern 
rather .than the dominative pattern. 

■ Purpose op the Study 

The purpose of the study was to categorise teachers’ behaviour 
in the integrative and dominative types and to suggest ways and means 
to mould teacher behaviour so as to promote better classroom climate 
for effective teaching and learning. 

The crux of the idea is that some acts of teachers increase students’ 
freedom of action while others decrease. The significance of Flander’s 
contribution lies in the fact that he has developed a method by which 
we can objectively interpret teachers’ classroom behaviour and categorize 
it. 

Hypotheses 

The major hypotheses were: 

1. Teachers of authoritarian personality as judged by the F-scale 
tend to be dominative in the classroom. They are less liked 
by students and the students do not feel free in expressing 
their difficulties to such type of teachers. 

.2, Non-authoritarian type of teachers are integrative in the 
classroom. They are more liked by the students and the 
students feel free} in expressing their difficulties. 


•Ned A. Flander “ personal Social Anxiety as a factor in Experimental learning 
situations ” Journal of Educational Research Vol, 45, October, 1951. P. 100-110. 
*H,V. Perkins. “Climate Influences group learnings,” Journal of Educational 
Research Vcl, 45, October.'1951, P. 100-110, 
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A review of the related literature revealed that these questions had 
not previously been answered. * J 

The Method of investigating the Problem 

The F-scale was adopted in Hindi and was administered to 
30 secondary and higher secondary teachers of both sexes (23 male and 
7 female teachers). That they could be assumed as the authoritarian- 
in the absence of Indian norms it was decided to take the median as 
the dividing line between the authoritarian and non-authoritarian teachers. 
In our study sample the authoritarian and non-authoritarian teachers 
were evenly distributed. 

Classroom interaction between students and teachers was observed 
by the observer (the author himself) for each teacher preferably three 
times. Flanders’ ten category system of interaction analysis (I960) 
was used m observation of classroom interaction which is given in 
Table 1. 


TABLE I 


Interaction Analysis Categories 


1. Accepts Feeling. 

Teacher Talk Indirect Influence 2. Praises or Encourages. 

3. Accepts or Uses Ideas of students. 
__ 4. Asks questions. 


Direct Influence 


Student Talk 


SILENCE OR CONFUSION 


5. Lecturing. 

6 . Giving directions. 

7. Criticizing or Justifying authority. 

8 . Student talk—Response. 

9. Student talk—Initiation. 

10 . None of above. 


Note-. The category numbers are purely nominal; no scale is implied. 


The observation technique is known as Interaction analysis in 1 
the classroom. Briefly, it consists of classifying verbal talk into ten 1 
categories at an average rate of one classification every three seconds, ' 
Seven categories are used to classify teacher talk, two categories are 
used for student talk, and the tenth category is used for silence or confu- 
Sion. The set of ten categories is assumed to be totally inclusive of " 
verbal talks heard in a classroom-and mutually exclusive since one,- 
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and only one, tally is recorded for a single event observed. The seven 
teacher categories are divided into indirect teacher talk (categories 
1 to 4) which expands the freedom of Student’s Participation, and direct 
teacher talk (categories 5 to 7) which restricts freedom of pupil partici¬ 
pation. 

Interaction for three seconds is recorded by the observer by writing 
down one category number for each event so that his record consists 
of a series of numbers listed in columns which preserve the ori ginal 
sequence of events. 

Interaction dates are tabulated in a ten row by ten column rnatrnr 
each row and column corresponding to the ten categories. Given a 


SECOND 



1 

a 

3 

4 

5 

6 

7 

a 

9 

IO 

total 

1 











0 

a 




/ 







1 

a 











o 

4 








/ 



1 

s 








/ 



1 

6 











o 

7 











° 

8 


/ 








/ 

a 

9 











o 

IO 





/ 






1 

TOTAL 

O 

1 

O 

1 

1 

o 

0 

a 

o 

1 

6 


Fig. 1. Initial Tabulation of Sequence Pairs. 

(The total of the row will be the same as the total of the columns.) 
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pair of number, the first designates the row, the second the column 
A sequence of original events such as 5, 8, 2, 4, 8. The convention 
we use is to add a 10 to the beginning and end of the series, unless the 
10 is already present. Our series now becomes 10, 5, 8, 2, 4, 8 and 10 
and is tabulated in the 10-5 cell, the 5-8 cell, the 8-2 cell and the 2-4 
cell, and so on. 

To know about students’ liking of a particular teacher in a class 
“ teacher popularity questionnaire ” (a sociometric type of test) was 
administered to pupils from classes VI to XI. On this test each pupil 
was asked to name two popular teachers according to his order of 
preference. This limited opinion poll helped in locating popular and less 
popular teachers. Negative choices could not be invited as this would 
have created problems of indiscipline. 

In this study, the classes ranged in size from 17 to 32 pupils per 
class with an average of 22.- 

There were 400 pupils in all, of whom 317 were boys (79-25%) 

and 83 were girls (20-75%), as given in Table 2. 


TABLE 2 


Name of School Number of Percentage of 
S. No (All at Bhopal) -—- 

Boys Girls Boys Girls 


Total 

percentage of 
population 

Boys Girls ; 


1. KendriyaVidyalaya 163 - 67 70-87 23-13 40-75 16-75 

2. Demonstration Multi. 


H. S. School 

3. Government Model 
Multi H. S. School 


N==400 


64 • 16 80-00 20-00 16-00 4-00 


317 83 


100-00 


79-25 20-75 


-rt< 


The teachers included in this,'study consisted of 23 male and 7 fema le - 
teachers. The personal data variables describing the experience and 
training of these teachers were spread'over a wide range. ' 

The data used in this study were collected from October 1969 # 
March 1970. a 
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Hypotheses Testing and Statistical Findings 

The hypotheses were tested as follows: 

(A) Personality of Teachers: By F-Scale 

Score points obtained by teachers on administration of F-Scale is 
given below in Table 3. 

TABLE 3 



Score points obtained 

Score points 

S. No. 

on administration of 

converted into 


F-Scale. 

percentage 

1 . 

169 

83.2 ' 

2 . 

129 

63-5 

3. 

153 

75-36 

4. 

165 

81-2 

5. 

171 

85-00 

6 . 

139 

68-4 < 

7. 

169 

83-2] 

8 . 

149 

73-39 

9. 

157 

77-3 

10 . 

138 

67-62 

11 . 

139 

68-47 

12 . 

154 

75-46 

13. 

171 

85-00 

14. 

160 

78-8 

15. 

166 

81-7 

16. 

165 

81-2 

17. 

145 

71-4 

18. 

148 

72-8 

19. 

158 

77-42 

20 . 

161 

79-3 

21 . 

145 

71-4 

22 . 

123 

60-27 

23. 

156 

76-8 

24. 

162 

79-8 

25. 

141 

69-4 

26. 

120 

59-1 

27. 

137 

67-48 

28. 

130 

63-70 

29. 

119 

58-31 

30. 

122 

60-09 

Median: ^74-00 


To determine the extent to which teachers are authoritarian type or 


democratic type the F-Scale results were analysed separately. Regarding 
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liking of the teachers by students, it was tested by an analysis of teacher 
popularity questionnaire. It was found that six out of fifteen (40%) 
authoritarian type of teachers were popular amongst the students; 
whereas ten out of fifteen (66’6%) democratic type of teachers were 
found to be popular amongst the students. The Democratic Score 
points of teachers obtained on administration of F-Scale by reverse 
scoring is given below in Table 4. 


TABLE 4 


S. No. 

Score points 
obtained on 
administration of 

F-Scale by 
reverse scoring 

Score points 
converted into 
percentage 

1 . 

63 

31-03 

2 . 

103 

50-74 

3. 

37 

42-86 

4. 

66 

32-51 

5. 

61 

29-9 

6 . 

93 

45-81 

7. 

65 

32-01 

8 . 

82 

40-39 

9. 

73 

35-96 

10 . 

85 

46-55 

11 . 

93 

45-81 

12 . 

78 

39-22 

13. 

61 

29-9 

14. 

71 

34-97 

IS. 

64 

31-55 

16. 

67 

33-00 

17. 

98 

48-27 

18. 

86 

42-36 

19. 

64 

31-36 

20 . 

71 

34-97 

21 . 

97 

47-78 

22 . 

105 ' 

51-45 

23. 

76 

37-93 

24. 

72 

35-49 

25. 

91 

44-8 

26. 

114 

56-15 

27. 

97 

47-78 

28. 

84 

41-16 

29. 

111 

54-38 

30. 

116 

57-14 
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Thus it was found that teachers of authoritarian personality are less 
liked by the students (40%) and non-authoritarian (democratic) type 
of teachers are more liked by students (66'6%). 

(fl) Analysis of Interaction Matrix 

The remaining two parts of the hypotheses were tested by applying 
analysis of interaction matrix of authoritarian and non-authoritarian 
Lype of teachers; which is given in Tables 5 and 6. 

TABLE S 


Analyses of interaction matrix of IS authoritarian type of teachers 


S. No. 

Indirect 

talk 

(D 

(1 to 4) 

Direct 

talk 

CD) 

(5 to 7) 

Total 
students 
partici¬ 
pation 
(8, 9) 

Total 

Silence 

(10) 

Total 

1 . 

94 

160 

95 

22 

371 

2 . 

68 

271 

97 

8 

444 

3. 

74 

353 

156 

64 

447 

4. 

84 

175 

400 

82 

741 

5. 

148 

609 

137 

74 

968 

6 . 

112 

541 

159 

203 

1,015 

7. 

191 

655 

120 

93 

1,059 

8 . 

115 

454 

163 

329 

1,061 

9. 

188 

615 

170 

347 

1,120 

10 . 

70 

878 

130 

67 

1,125 

11 . 

101 

778 

67 

193 

1,139 

12 . 

146 

355 

544 

105 

1,150 

13. 

236 

749 

255 

253 

1,493 

14. 

325 

787 

180 

275 

1,567 

15. 

299 

879 

360 

148 

1,686 

Total: 

2,251 

8,059 

3,013 

2,063 

15,386 

Percentage of Total tallies 

14-63 

52-37 

19-60 

13-40, 

100-00 
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l. (i) In our study of authoritarian type of teachers the percentages 
of direct teacher talk and indirect teacher talk were found 
to be 21*84% and 78*16 % respectively, which indicates 
that the authoritarian type of teachers are dominative in 
the classroom (as their direct talk is more than 75 %). 

(ii) Student participation came out to be 19'60% which is below 
20 % of the total interacti on matrix. It indicates that students 
participation in classroom interaction is restricted and 
students feel less free in expressing their difficulties to such 
type of teachers. 


TABLE A 


Analyses of classroom interaction of 15 non-authoritarian type of teachers 


S. No. 

Total 

Indirect 

Teacher 

Talk 

(D 

Total 

Direct 

Teacher 

Talk 

0) 

Students' 

Talk 

t 08 , 9) 

Silence 

or 

t onfusion 

m 

Total 

1 . 

18 

90 

36 

15 

159 

2 . 

43 

64 

57 

14 

178 

3. 

42 

144 

31 

5 

222 

4. 

62 

90 

48 

38 

238 

5. 

57 

176 

80 

24 

337 

6 . 

12 

169 

197 

2 

380 

7. 

80 

118 

136 

79 

413 

8. 

86 

249 

99 

62 

496 

9. 

186 

292 

205 

38 

721 

10 . 

85 

449 

155 

103 

792 

11 . 

208- 

668 

266 , 

'82 

1,224 

12 . 

141 

630 

464 ' 

153 

1,388 

13. 

319 

1,041 

204 ' 

57 

1,521 

14. 

379 

663 

465 

103 

1,610 

15. 

269 

753 

292 

306 

1,620 

Total', 

1,887 

5,596 

2,735 

1,081 . 

11,299 

Percentage 

16-70 

49-52 

24-20 ■ 

9-58 

100-00 
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[I. (i) In case of non-authoritarian type of teachers the percentages 
of total indirect teacher talk and direct talk were found to ' 
be 25 22% and 74'28% respectively. 25'22% (more than 
25 %) of indirect, talk by a teacher is a jgood indicator of . 
promoting integrative pattern in the classroom;. Pence these • 
statistical analyses prove that non-authoritarian type of > 
teachers are integrative in the classroom. 

(ii) Student talk came out to be 24-20% (above than 20%) 
which proves that students feel more free in expressing their 
difficulties to non-authoritarian type of teachers. 

(Q Correlation between IjD (Indirect teacher talk/ Direct Teacher talk) 
ratio and Democratic Personality Scores 

The coefficient of correlation (r) between I/D Scores obtained 
from observation of classes of non-authoritarian teachers given in 
Table 7 and democratic personality scores (Scores obtained by reverse 
scoring method in F-Scale administered to teachers) was found to be 
+ 034. 

TABLE 7 


Observation of classes of non-authoritarian Teachers 


C Nn 


HD 


IID 8, 9 



Observations 


Observations 


1st 

2nd 3rd Average 

1st 

2nd 3rd Average 


1 . 

WT1 

0-12 

0-46 

0-23 

1-49 

1-42 

0-90 

1-27 

2. 

0-37 




0-96 


0-50 

0-75 

3. 




0*37 

1*15 


0-73, 

0-90 

4. 

007 

. . 

, , 

007 

0-06 

,, 

. , 

0-06, 

5. 

0’41 

0*58 

0*67 

0-55 

0-56 

0-65 

1-25- 1 

0-82' 

6 . 

0-21 

0*44 

0-19 

0-28 

0-28 

0-14 

0-59.', 

0-34? 

7. 

0-29 

0*14 

0*16 

0-20 

0-60 

0-41 

0‘62 

0-48 - 

8 . 

0-43 

0*72 

0-74 

0-63 

1-22 

1-03 

0-84' ■ 

1-03' 

9. 

0'15 

0*20 

0-25 

0*20 

0-43 

0-50 

0!-57 

0-501 

10 . 

0*23 

0*29 

035 

0-29 

1-55 

1-35 

1-15 

1-35 

11 . 

0*64 

0-67 

0*70 

0-67 

0-86 

0-75 

054' 

0-75 

12 . 

0*62 

0-67 

0*72 

0-67 

0-66 

0*58 

,0-5$ 

0-58 

13. 

0*30 

0-33 

0-36 

0-33 

0-77 

0-71 

0 -6# 

0-71 

14. 

0*68 



0-68 

1-29 


. . V 

1-29' 

15. 

0*34 


•• 

0-34 

0-86 



0 -86.v 


Average //D=0-39. Averagel/D 8, 9=0’77 
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Main Findings 

1. (a) The categories devised by Flanders are quite effective m 

Indian Schools. 

(b) In this study the maximum and minimum I/D ratio was 
found to be 0 74 and 0‘04 in the English and Drawing classes 
respectively of Standard VIII; while at Minnesota (U.S.A.) 
in the Social Studies Class of VIII grade, the highest I/D 
ratio was found to be 0 73 and the lowest I/D ratio was 
021 in 1956. This shows that in both the countries, the 
more indirect teacher influence patterns occur in the higher 
scoring classrooms, which is shown by the higher ratios. 

(c) The minimum I/D ratio (0 04) in Indian condition is too 
low when compared to that in the U.S.A. (021). This 
shows that Indian teachers use more direct influence patterns 
in classroom while American teachers use less direct influence. 

(d) Here the student participation comes out to be 21‘90% 
and this is nearly consistent with the “ rule of three fourths ”. 

2. (a) Teachers of authoritarian personality are less liked by the 

students. 

(b) Teachers of non-authoritarian personality are more liked by 
the students. 

3. (a) Teachers of authoritarian personality tend to be more 

dominative in the classroom than those of non-authoritarian 
teachers. 

( b ) Teachers of non-authoritarian personality are more integrative 
than those of authoritarian type of teachers. 

4. (a) Students feel less free in expressing their difficulties to 

authoritarian type of teachers. 

( b ) Students feel more free in expressing their difficulties to 
non-authoritarian type of teachers. 

5. The coefficient of correlation (r) between personality scores of 
non-authoritarian teachers and their average I/D ratio came out 
to be +0’34, 

Interpretation 

These findings should have some value for moulding teacher 
behaviour so as to promote better classroom climate for effective learning 
situations. 
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The significance of this study lies not only in giving us detailed 
information regarding classroom interaction but also in suggesting to 
teachers to understand their behaviour for promoting better classroom 
climate conditions and for creating such situations in which optimum 
rapport from the students can be had. 

Some Suggestions About Helping a Teacher Change His Behaviour 

Firstly, no single pattern of teaching can be recommended for a 
teacher. Each teacher must discover his own teaching style, an overall 
balance between indirect and direct influence. He should also discover 
the suitable behaviour patterns which are most suitable to different 
learning situations. 

Secondly, only a teacher can change his own behaviour. The 
interaction studies can merely offer suggestions which are to be impli- 
mented by himself. 

Thirdly, teacher participation should come from one’s own self, 
it should not be forced. 

Fourthly, teachers should eliminate fear of professional or adminis¬ 
trative evaluation or both so that they may feel more free to know their 
own behaviour and different patterns of teaching. 

Fifthly, a teacher must try to change his behaviour before it is 
too late. For this the change must be self-directed- 
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Perception of Sexually Symbolic 
Concepts by Indian Adolescents 

A. C. Pachaury 

Masculinity-femininity ratings via • the Semantic 
Differential of various animals, objects ; parts of 
the body, and personal effects, were made by' 
85 male and 85 female college students. Psycho¬ 
analytic considerations that certain concepts symbo¬ 
lize masculinity or femininity have received some 
support in this study, though objects such as ‘ ship \ 

‘ Oven ’ and' Room ’, which Freud believed symbo¬ 
lized femininity were rated masculine. Similarly, 

* Umbrella ’, ‘ Necktie ’, ‘ Hat \ and ' Foot ’, often 
considered masculine, were rated feminine. Further 
research seems necessary prior to accepting as 
accurate the sexual symbolism as outlined in the 
psychoanalytic literature. 

Psychoanalytic literature has puzzled psychologists and lay-public 
since the publication of Freud’s monumental work on dreams (Freud, 
1952) as to the symbolic content and behaviour exhibited in projective 
techniques. Phillips and Smith (1953) are of the opinion that certain 
Rorschach content may be considered to have masculine and feminine 
meanings, while Gill (1967), stresses that different animals convey symbolic 
meaning of masculinity and femininity. The butterfly, for example, 
is most often perceived as feminine, and the dog as masculine. . Mullen 
(1968) investigated how many Jungian and Freudian sexually symbolic 
words were given the same masculine or feminine gender in the Spanish, 
German and French languages. He reported that “ universality of 
Jungian and Freudian sexual symbols in terms of their pofeer 4dC t predipt 
gender nouns is lacking ” (p. 1041). Haley, Draguns and. Piullijis 
(1967) emphasized the lack- of research evidence on sexual symbolic 
meaning of content responses to the Rorschach. They also,.imaged 
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that the Semantic Differential (Osgood, Suci and Tannenbaum, 1957) 
was seldom used to explore this field, despite being a useful technique 
in conducting such a research, 

Worthy and Craddick (1968) used the Semantic Differential technique 
to investigate the masculinity-femininity of common animals, objects 
and parts of the body. Their findings are: “ Objects such as ‘ Ship 
‘ Oven and ‘ Room ’, which Freud believed symbolized femininity 
were masculine. Similarly ‘ Umbrella\ k Necktie ’, and k Hat ’ often 
considered masculine were rated feminine ” (p. 78-80). 

Purpose 

The present study was aimed at finding how Indian undergraduates 
perceive the masculinity-femininity contiuum of several objects, animals, 
parts of body and personal effects. 

Method 

Each of the 18 stimuli concepts presumed to symbolize masculinity 
or femininity was rated on a Sementic Differential form on eaoh of 
six scales (hard-soft; small-large; delicate-rugged; masculine-feminine, 
heavy-light; weak-strong) all of which have high loadings on the potency 
(masculine-feminine) factor forms by Osgood, Suci and Tannenbaum 
(1957). Each concept had a possible range of potency score from 6 
(feminine) to 42 (masculine) with a possible neutral rating of 24. 

Subjects 

85 male and 85 female undergraduates of Arts, Science and Commerce 
departments of Regional College of Education, Mysore formed the sample 
of this study. The mean age was 21 years 8 months. 

Results 

The potency score for each concept is indicated in Table 1, A 
glance at it reveals that ‘ Ship which Freud suggested as a feminine 
symbol, was rated in this study as the most masculine of all the investi¬ 
gated concepts, and it is in direct opposition to our common reference 
to a ship as ‘ she ’. Two other reversals of theoretical sexual symbolism 
found in this study were, ‘ Oven ’ and 1 Room ’ (both considered feminine 
from the psychoanalytic view point). Conversely such concepts as 
‘ Umbrella', ' Necktie \ and 1 Hat and ‘ Foot ’ are commonly given 
masculine symbolic meaning in psychoanalytic literature were rated 
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TABLE 1 

1 Potency Scores for Each Stimuli from Most to Least Potent ( N=170 ) 


Stimulus 

Mean 

Potency 

Score f 

Sd. 

Ship* 

32,911 

5.51 

Plough 

31'505 

4'91 

Wolf 

29'400 

4'75 

Dagger 

29'129 

5'51 

Ape 

28'235 

6'15 

Eagle 

27'070 

S'59 

Room* 

26'470 

5'00 

Oven* 

25'617 

5'05 

Foot 

22'768 

5'24 

Sheep* 

21'767 

5'17 

Umbrella 

21'223 

4'53 

Pocket* 

20'188 

5'49 

Purse* 

19'941 

5'95 

Hat 

19'529 

4'84 

Necktie 

18'881 

4'75 

Ear* 

18'017 

4'47 

Chicken* 

16'147 

6'02 

Butterfly* 

I2'994 

5'37 


♦Indicates those stimuli which are theoretically feminine; all others are theoretically 
masculine. 

tMean potency score over 24.00 indicate masculinity; scores below 24.00 
indicate femininity. 

feminine in this study. Animals fared better consistently of sexual 
symbolic meaning attributed in the literature, with all animals rated 
in the predicted sexual direction. Concepts such as ‘ Plough ‘ Dagger 
are rated masculine and ‘ Pocket and 1 Ear ' as feminine as theorized. 

Discussion 

The results of this study, do not support the psychoanalytic theory 
regarding sexual symbolism (masculine or feminine) of certain concepts. 
However, such concepts as ‘ Ship ‘ Oven ’, ‘ Room ’ are not supported 
as feminine sexual symbols. Perhaps the criterion of ‘ holdingness 
‘ spaciousness ’, and ‘ cavernous ’ generally given feminine symbolic 
meaning, are untenable. 

Other concepts requiring further investigation of their sexual 
symbolic meanings are those generally given masculine meaning, 
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perhaps in view of their shape, for example, ‘Umbrella’, ‘Necktie’, 

‘ Hat ’ and ‘ Foot’. 

In summary, the results of this study support findings of Worthy 
and Craddick (1969), and adds another reversal 1 Foot ’ which is rated, 
feminine in' this study (considered male theoretically),. 
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A Study of Creativity in 
Relation to Intelligence, 
Extraversion and Neuroticism 

N. K. Dutt 
Prem Bountra 
V. K. Sabhrawal 


The authors attempt to find out, in the study, the 
relationship between creativity and such variables as 
Intelligence, Extroversion and Neuroticism; and the 
differences attributable to sex on these variables. 


The last two decades have witnessed substantial work on creativity 
in relation to various variables; yet much remains to be answered in 
terms of relating the concept of Intelligence as 4 convergent thinking * 
(Guilford, 1950,) extraversion and neuroticism as two dimensions of 
personality (Eysenck, 1947,1953, 1957) to creativity. In India, relatively 
limited work has been done in this field; and the present study, aimed 
as a stop-gap attempt, was carried to find out: 

(1) The relationship between: 

(a) Creativity and Intelligence, 

(b) Creativity and Extraversion, 

(c) Creativity and Neuroticism, , 

(d) Intelligence and Extraversion, 

(e) Intelligence and Neuroticism. 

(2) The differences between the high-creative group and low- 
creative group with regard to their intelligence, extraversion 
and neuroticism, 

(3) The differences attributable to sex on the above variables. 
Delimitation of Key Concepts 

In view of the various explanations advanced for each of the four 
variables dealt with in the present study, it was considered essential 
by the investigators to restrict and delimit the variables in terms of the 
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following definitions: 

(a) Creativity considered (as advocated by Kneller: 1966) in 
terms of products, viz., subjects’ products in language on a 
particular theme. 

(b) Intelligence, synonymous with ‘ convergent thinking ’ 
(Guilford, 1950), as the capacity to carry on abstract thinkin g 
through embodying different principles of classification, 
order-sequence and non-verbal analogy—as viewed against an 
expected culture-free background. 

(c) Extraversion and Neuroticism: based on Eysenck’s theory of 
personality (Eysenck, 1947, 1953, 1957). As such, Neuroti¬ 
cism is only a level of emotionality, the emotional over¬ 
responsiveness and liability to break down under stress. 
Autonomous Nervous system (ANS) is the seat of Neuroticism. 

On the other hand. Extraversion is the quality related tc condition- 
ability and deconditionability of the central nervous system (CNS); 
the physiological basis of extraversion evidently being in the CNS. 
Procedure 

The following tools were used to measure the variables undertaken 
in this study: 

(1) Jenkin’s Non-Verbal Group Test of Intelligence Standardized 
by CIE to measure intelligence. 

(2) MPI adapted on India Population by Dult (1967) to measure 
extraversion and neuroticism. 

(3) A Verbal Test on a Verbal Stimulus to measure Creativity; 
the stimulus being the theme ‘ The dream I can never forget, ’ 

. later scored independently by a panel of five judges in terms 
of (i) imagery, (ii) originality, (iii) sensitivity, (iv) flexibility 
and (v) consciousness; the score of the subject being the 
mean of the pooled scores awarded by the panel of judges. 

The study was conducted on 200 subjects (X class students: 
boys=100, girls=100) randomly selected from Delhi Schools. The 
selection of X class students as the subjects for this study was influenced 
by the widely agreed-upon fact that one’s creative powers go hand-in-hand 
with one’s physiological development, both reaching their apex towards 
late teens. 

Statistical Analysis 

The following tables show various statistics calculated on different 
groups: 
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Statistical Analysis—Scores on Creativity, Intelligence, Extroversion and Neuroticism 
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0 403 0 449 —0 039 —0-337 —0 428 —0-383 0-002 —0 067 0-036 
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TABLE 2 


Correlation ( Pearsonlan) between 
Creativity, Intelligence, Extraversion and Neuroticism 



Creativity 

Intelligence 

Extroversion 

Neuroticism 

Creativity 

# m 

0'28 

0-08 

013 

Intelligence 

0-28 


0-11 

-0-16 

Extraversion 

0-08 

Oil 

. . 

-Oil 

Neuroticism 

0-13 

-0-16 

-0-11 

•• 


TABLE 3 

Significance of differences between means of Boys and Girls on 
Creativity, Intelligence, Extraversion and Neuroticism 


Mean 


Boys Girls 


S.E. 


C.R. 


Level of 
significance 


Creativity 

15-50 

15-50 

1-15 

0-432 

Not significant 

Intelligence 

58-00 

53-30 

1-86 

2-496 


Extra version 

30-20 

29 45 

0’86 

0-869 

*» 

Neuroticism 

21-40 

23-35 

1-14 

1-698 

1 * 


TABLE 4 

Significance of differences between 
means of High-Creative and Low-Creative Subjects 


M an 


High Low S.E, C.R, 

Creative Creative 

(N=2I) {N=21) 


Intelligence 

61-14 

59-19 

3-80 

2-612* 


Extraversion 

31-86 

31-05 

2-10 

0-385 

'v 

Neuroticism 

24-05 

21-33 

3-38 

1-140 





♦denotes significance at O'02 level. 
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A STUDY OF CREATIVITY IN RELATION TO 
INTELLIGENCE, EXTRAVERSION AND NEUROTICISM 


Findings 

The findings of this study, in main, are: 

(1) The four variables, viz., Creativity, Intelligence, Extraversion 
anti Neuroticism are almost normally distributed. However, 
some of the peculiarities noted are: 

(a) The distribution of the scores on creativity is positively 
skewed revealing, thus, a general lack of creativity 
in the population. Even though the pupils coming 
from this population bag very high percentage of 
scholarships in the National Science Talent Programme, 
the possible explanation could be the different 
nature of scientific creativity from verbal 
creativity. 

(b) Distribution of Intelligence among the boys is positively 
skewed while for girls, it is not so. 

(c) The distribution of Extraversion among the boys 
is negatively skewed, thus revealing a higher incidence 
of extraverts among the boys. 

(2) The distribution of creativity is almost mesokurtic for the 
entire population as well as the boys’ but in the case of the 
girls, it is largely leptokurtie, thereby decreasing the number 
of scores in the vicinity of the mean. 

(3) The distributions are spread between +4 S.D. and ±5 S.D., 
thus revealing the absence of extreme cases. Perhaps this 
is because of the selective mode of admission adopted for 
the sample. 

(4) The relationship between creativity and intelligence is 
curvilinear, positive and somewhat substantial. To a certain 
extent, creativity and intelligence go together, but thereafter, 
take different directions. As such, highly creative subjects 
need not necessarily be highly intelligent as well (Getzel & 
Jackson, 1958, Torrence, 1960). However, the findings of 
Cicirelli (1965) and Edward & Tylor (1965) are not supported 
by this study. 

(5) The correlation between Extraversion and Creativity is 
zero. More and more researchers ascribe to j the thinking 
that creativity is not a unitary trait but an amalgam of; many 
discrete abilities and personality. The orthogonal relation¬ 
ship between the two variables perhaps indicates that 
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extraversion-introversion dimension is not a component of 
creativity. However, in view of paucity of research in 
this area, the verdict of later researches alone can prove or 
disprove the argument. 

(6) The correlation between creativity and Neuroticism is slight 
though positive. Dutt (1970) found out a correlation of 
0‘81 between Anxiety and Neuroticism and logically; anxiety 
and neuroticism are practically identical. May (1950) puts 
forth the plea that creativity is the only way to control 
anxiety. Hence, theoretically we can look for a low 
positive correlation between anxiety (or neuroticism) and 
creativity. 

(7) The relationship between Extraversion and Intelligence is 

insignificant. Eysenck (1947, 1953, 1957) has usually 

maintained Intelligence as a statistically independent factor 
of personality and Cattell (1963) also surmises that in the 
light of available evidence, there is little cause to doubt 
lack of correlation between the cognitive and the conative- 
affective aspects of personality. However, most researches 
in this area have failed to allow for the possibility of curvilinear 
regression, equating orthogonality with linear independence. 
This being true of the present study is, however, one of its 
limitations. 

(8) The correlation between intelligence and Neuroticism is 
slight and negative, The argument put forth earlier supports 
this. It has become customary to equate neuroticism, at 
least in some aspects, with the concept of drive as postulated 
by Dollard and Miller. Taken together with the Yerkes- 
Dodson law, this may hint at the possibility of a curvilinear 
relationship between Intelligence and Neuroticism, and the 
present study supports this assumption. 

(9) The relationship between Extraversion and Neuroticism is 

negative, though very low (r=—O'U) This is confirmed 

by Dutt (1967), Bendig (1959), Jalota (1964) and De (n.d.). 
This consistency of negative correlation between these two 
variables perhaps reveals the proneness of Introverts to 
neurotic tendencies. 

(10) The differences between the two sexes on these variables 

^ are not significant (Dutt, 1967, Jalota, 1964). 



A STUDY OF CREATIVITY IN RELATION TO 
INTELLIGENCE, EXTRAVERSION AND NEUROTICISM 


(11) The differences between the High-Creative and the Low- 
Creative on Extraversion and Neuroticism are not significant. 
However, the differences on Intelligence are significant 
(at 0'02 level). , 
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On Teacher-Pupil Relationship* 

—A Social-Psychological Point of View 
Bismnath Roy 


The author attempts to analyse the teacher—pupil 
relationship in the context of important psychological 
studies conducted so far. He pleads that since the 
teacher is the leader in the classroom, he needs 
greater attention of social psychologists to help 
him in behaviour modification. 


The subject of teacher-pupil relationship has always been evoking 
stimulating discussion. What should be the exact or near to exact' 
character of this relationship has been speculated from time to time. 
But the character of relationship has been more or less ideological and 
subjeclive than pragmatic and objective, and as such it could not stand 
the test of temporal, spatial and individual modalities. In short, conven¬ 
tions became only relatively true, instead of entering into any situational 
analysis. The present-day calamities in this relationship tend to 
strengthen the above observation. In fact, the value system around 
this relationship has changed or has taken different, if not opposite 
shapes, in accordance with the tremendous increase in the student 
population, radical changes in the patterns and policies of the educating 
institutions, the growth of scientific and technological ventures, breaking 
some of the age old concepts and the facelifting of the Indian system 
by incorporating the Table-Chair-Black Board-Bench-Desk system of 
the West. In all, the process and the aspects of rapid social change, 
specially with reference to India as a developing country, may be held 
responsible for it. 


‘Paper read in the All India Seminar on 1 Behaviour Modification in School Setting ’, 
held in the NIB Campus between 28-1-71 to 4-2-71, 
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But the tendency has so far been to blame the students. But 
modern educational research, particularly research during the last 
decade, has demonstrated the importance of teacher behaviour in the 
class and its impact upon building a conducive teacher-pupil relationship. 
What goes on in the class determine the product at the end. We have, 
so far, paid little or no pragmatic attention to the process of work in 
the class. 

The contention of this paper, is to focus and illustrate the following: 

1. Theoretical models of human behaviour and their movements. 

2. Identification of some more important extra and intra-classroom 
beha iour of the teacher. 

3. Introducing a technique to incorporate these more important 
behaviour in the teacher. 

Each of the above mentioned aspect will be treated separately. 

Theoretical Models of Human Behaviour and Their Movements 

Studying, predicting and modifying human behaviour is a challenging 
job, a complcated one too. Sometimes some people prefer to say: 

‘ I am too old a dog to learn new tricks ’—a favourite proverb among 
persons growing in age and experience. They refuse to entertain new 
concepts and philosophies developing around the question ‘ how to live 
better? ’ Psychoanalysts have labelled these people as cases of ‘ character- 
formation ’. Once a character gets formed, it becomes a way of living 
for the person from which he may deviate only under extreme circum¬ 
stances, It has been observed that the behaviour of these people 
becomes more predictive and easy to study but extremely di fault to 
modify. They develop very specific and particular types of social role 
playing. Since they happen to be in into the very much obsessed social 
systems, their mental open-endedness, succeptibility and \ulnerability 
for the adoption and practicing the basic realities in life come down to 
an almost relative end point. To them experiencing the varieties of 
life becomes a closed affair. The process of social change and constant 
urbanization has led to this sort of character-formation. The persons 
themselves or emerging social structure (which supposedly becomes 
further affluent, good, permissive and creative) or even industrialization 
and urbanization can hardly be blamed for this. It is due to the faulty 
behavioural pattern setting efforts, the ways of soci il-psychological 
upbringing of the person as a whole. It is completely forgotten that 
ho is a dynamic unity, a whole person, and cannot be treated part by, 
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part at any time. In the light of this, it is worth studying the behaviour 
structure of the person through the following model: 

1. Incidental individual behaviour. 

2. General social behaviour. 

3. Ultimate universal behaviour. 

If behaviour is a function of the interactions between the person 
and his environment, then first, we have to isolate the individual on 
the one hand and his social roles on the other. Psycho-physical analysis 
of the individual growth patterns are available by virtue of the researches 
in this area. But we are yet to isolate the various social roles, with 
which a person interacts in his day to day life. For example right from 
the moment he leaves the bed in the morning till he goes to bed again at 
night (we need not consider the sleeping phase just to avoid further 
complications), the individual performs scores of activities fulfilling 
his social roles. It may be the washing and cleaning of the mouth, 
doing exercise, taking hot cup of tea, reading newspaper, shaving, 
bathing, going to the place of work or study, interactions with the 
professors or colleagues, solving different problems, observing lunch 
time, tea-time, etc., etc. These are incidental individual behaviours 
coming out of incidental universe. Next is general social behaviour, 
Diagrammatically: 



(T\_ INCIDENTAL 
UNIVERSE 


INCIDENTAL 

INDIVIDUAL 

BEHAVIOUR 



SOCIAL • a FINAL 

UNIVERSE UNIVERSE 


GENERAL 

SOCIAL 

BEHAVIOUR 


ULTIMATE 

UNIVERSAL 

BEHAVIOUR 


The social universe embodies individual behaviour to make it 
general social behaviour, The ultimate universal behaviour only shows 
the set patterns of expressions of the final universe. The connections 
show the outward and inward movements. The incidental and social 
circles get dissolved in the ulterior one. As a matter of precaution, it may 
be pointed out here that neither the incidental individual behaviour,- 
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nor the general social behaviour and the ultimate universal behaviour 
patterns are discrete or independent units of programmes but they are 
simultaneously and successively incoming and out going processes. 
The process is either gradual or sudden in a linear-circular or horizontal- 
vertical axis of movement. Diagrammatically: 



Again the simultaneously and successi.ely incoming and outgoing 
performance is but a continuous interaction between the subjective and 
the objective roles, that is, between the individual and his social roles. 
It may follow the following patterns: 

SUBJECT*---►OBJECT 

i X i 

SUBJECT*-* OBJECT 

In the light of the above we enter into the specific problem of some 
intra and extra-classroom behaviour situations, faced by the teacher. , 

(C) Identification of some more Important Intra and Extra-Classroom 

Behaviours of the Teachers 

How the teacher behaves in the classroom, in addition to what 
is being taught and how it is taught, is more important in the sense 
that, it sets the pattern of pupil behaviour, giving rise to a certain kind 
of teacher-pupil interaction. We know from our experience that some 
teachers are more friendly than others towards their pupils. They 
eagerly and patiently hear what their pupils have to say; they try to 
answer their questions and satisfy their doubts. They try to accept 
students’ ideas and expand them, thus encouraging them to thirik 
independently. On the other hand, there are teachers who tend to 
discourage questions and rebuke the pupils. They have a habit to 
enforce their own views and authority, thus discouraging independent 
thinking. It is the general behaviour which is important. 
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The teacher behaviour as stated above, sets the pattern of the class¬ 
room behaviour. If, for example, the teacher is dominative pupils 
may exhibit fear behaviour. They may suppress their feelings and be 
tense. This also depends upon the kind of task and amount of clarity 
of the goals to be achieved. That teacher can prove effective who is 
aware of his goals or knows what he wants to achieve. All these create 
a classroom climate which may effect classroom learning as well as 
socio-emotional development of the students. 

By extending the thinking a Gage, Runkel and Chatterjee (3) the 
present author found out the following twenty behaviours to be more 
important in the classroom settings. The list was developed in connec¬ 
tion with a research project entitled * Changing Teacher Behaviour 
Through Feedback The twenty behaviours were: 

1. Enjoys funny remarks made by pupils. 

2. Praises what pupils say in class discussion. 

3. Tells pupils about some interesting things to read. 

4. Influencing pupils toward his, her own orientation. 

5. Suggests, to pupils new and helpful ways of studying. 

6. Talks with pupils after school about ideas the pupils had. 

7. Asks small groups of pupils to study something together. 

8. Shows pupils how to look up an answer when the pupils can’t 
find it themselves. 

9. Asks the pupils what they would like to study in tomorrow’s 
lesson. 

10. Acts disappointed when pupils get something wrong. 

11. Asks the class what they think of something a pupil has 
said. 

12. Modifying his or her attraction toward the pupils, i.e., liking 
them less. 

13. Supports the lesson with examples from day to day life. 

14. Cordially welcomes any new comer to the class. 

15. Cares fiiendship among all the students. 

16. Behaves equally with every student. 

17. Takes up seriously and does everything possible to restore the 
efl ciency of the students. 

; 18. Insists upon the completion of the home tasks. 

19. Keeps in touch with the progressive literature, not only in the, 
subject of specialization hut on others as well. 

20. Helps the pupils to go up by themselves, 
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Technique to Incorporate These Behaviours 

The technique concerned should be highly effective in reinforcing 
any of the more important behaviour patterns which might be missing 
in the teachers’ total behaviour in the classroom. Reinforcement from 
the learning point of view will induce the changes or modifications in 
the behavioural lacuna of the teacher. The induction of the changes 
or modifications may either be an incoming or an outgoing process 
through either positive or negative feedback systems. 

Flanders (2), Smith (7) and many others have made several attempts 
to analyse the teacher-pupil interaction in the classroom behaviour 
by the teacher. In India very lately some studies have just been started. 
The Indian studies are using the Flander’s system more intensively and 
extensively than any other. This paper also recommends this te chniq ue 
Ned A. Flanders has developed a system of observation and recording 
class-room verbal interaction. The system contains ten categories 
based upon direct-indirect teacher influence, teacher-student talk and 
confusion or silence. This ten-category system was used to produce a 
feedback to the teacher, about his behaviour in the classroom. 

It will be attempted now to show and fix the 20 behaviours to the 
various categories of this system. 


TABLE 1 

Categorized Behaviours of the Teacher 


Categories 


Behaviours 

1 . 


1, 8,9,16,20 

2. 


2, 3, 5, 8,14,15.16,20 

3. 


3, 5,6,8,11,13,19,20 

4. 


9 

5. 


X 

6 . 


3,4,5,7/15,17,18 

7. 


4,10,12,17 

8 . 

’ \ 1 

1,2 

9. 

' t 

' 1,2 

10. 


X 
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Table 1 indicates that the twenty behaviours are related to the 
categories 1, 2, 3, i.e., better parts of the indirect influence by the teacher 
and categories 6 and 7, i.e., direct influence by the teacher. There 
had been little or no emphasis for the categories 4, 5 and 10 which are 
for asking questions, lecturing and confusion or silence. Flander’s 
system attempts to find out the overall picture of the teacher-pupil 
interaction in three directions. They are: percentage of time devoted 
for lecturing, the teacher-student ratio and the indirect-direct ratio. 
TJigher percentage of lecturing, higher TS ratio and lower ID ratio 
serve as indicators, contrary to the propositions that the teacher should 
be lecturing less, exert himself less and be more indirect in the classroom 
discourse. Some more findings may be had from another paper by the 
author on ‘ Teacher Behaviour Patterns in Teaching Various Materials ’. 

The interaction analysis is helpful in that: 

(i) After observing the classroom discourse, the percentage of 
lecturing, TS and ID ratios are found out. Lecturing to 
the extent of 40% and above, and similar TS and ID ratios 
are considered as input materials for feedback. 

(h) Generalized suggestions, like, attempting to decrease the 
high percentage of lecturing and TS ratio or increasing the 
ID ratio may not be easily comprehended by the teacher. 
To give these specific meanings, the teacher concerned may 
be advised to modify or change his behaviour. Here the 
behaviour items become helpful. 

(iii) Since all the 20 behaviours are equally important, therefore, 
the band was spread to keep all the possibilities open. As 
yet studies have not been conducted to determine these limits. 
This can be attempted in the form of adjoining research. 

The two earlier studies by the author (5, 6) revealed that: (1) the 
preferable qualities of the teaches are: Adjustible, Reasonable, Sound 
Academy, Energetic, Assertice, etc,, (2) Educational affairs are the 
foremost factors of unrest among the students. These findings, all 
the more suggest that the studies of teacher behaviour and teacher-pupil 
interactions in the classroom are the major sources for supplying data 
for the improvement of teacher pupils relationship. 

General Remarks 

When a social psychologist speaks of changing human behaviour 
or modify it from one pattern to the other, may not do justice if he 
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stresses the economic conditions too much. Like a radical humanist 
he believes that people are by and large rational. Also, the social psycho¬ 
logist’s emphasis is upon the minimum natural expectations of the 
functional professional environment of the individual. It would be an 
attempt to: 

1. Determine the cause-effect relationship of the perception of 

the individual. 

2. Change the perceptions of the individual. 

3. Persuade him for achieving excellence. 

The above may be useful for changing or modifying human behaviour 
in certain directions for certain requirements as per the demands of 
the time, place and person. For the first requirement it was observed 
in another experiment done by the author (4) that the effects of needs, 
moods, wishes, demands (the phenomenological factors of perception) 
results in (a) Overestimation of things when the need, etc., are intense 
and (b) Underestimation of the things when the need is not intense. 
Although this was a follow-up study of another study done by Bruner 
and Goodman (I), it gives an idea about the things that may come up 
to establish the cause-effect relationship in human behaviour. 

The second step is all the more important because it banks upon 
a very crucial question: ‘ Can human behaviour be changed?' The 
answer to this question depends upon two things: (1) An understanding 
of the human behaviour in general, (2) The direction of the change. 
Both of these two things have been analysed earlier through models. 
Along with the other observations, it can be concluded that human 
behaviour can be changed or modified, meaning significant changes 
in the autochthonous perceptions, by putting the individual in a problem 
situation, by heightening his ego involvements, believing in his rationality 
and compounding abilities. 

There is no substitute for a good teacher. Teachers in our schools 
may be lacking adequate subject-matter knowledge but in terms of the 
potentialities, they may not fall back. Considering the teacher as an 
individual, twenty important ultimate universal classroom behayiours 
have been isolated for him. These are parts of the bigger general social 
•behaviour and belong to the numerous incidental behaviours. The 
movements have also been isolated only in the direction of improving 
the minimum natural expectations of his professional requirements, 
and specifically in the direction of improving his relationships with the 
students. The method suggested earlier can also be of some use. 
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One may wonder, however, whether it is wholly the responsibility 
of the teacher or whether the students also have some role to play in 
making the relationship a happy one. It must be considered as a shared 
responsibility of both—one being the givfcr and the other receiver. The 
givers responsibility is much more than the receiver’s, since he is to take 
care of the things that is being given and given in an acceptable manner. 
If there be anything wrong in these two, the receiver may receive the 
given material and the giver, only in a half hearted manner. Since 
the teacher is the leader in the classroom, he has a more crucial role 
to play. He remits the rewards and punishments and thus sets and 
maintains the climate which either can facilitate or hinder growth- 
oriented activities. Therefore, for any change or development of the 
relationship we have to study and help the teacher more and more. 
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Stabilization of Abilities during 
Adolescence—II 

(A Cross-Sectional Study) 

J 

Atmananda Sharma * 


This is the second part of the report of a 
study conducted on 2628 Delhi school children 
from 5 schools, reading in classes eight, nine, 
ten and eleven belonging to all courses, human¬ 
ities, science and commerce, representing a wide 
range of parental occupations and socio-econo¬ 
mic levels. Tests of verbal deductive reason¬ 
ing, numerical ability, spatial clerical speed and 
accuracy and mechanical ability were administered. 
The' growth curves or better age progress curves 
for the six abilities showed different characteristics. 
In the first two, there was similarity with brighter 
groups starting at a higher level but growing at a 
slower rate. The growth curves for numerical, 
clerical and mechanical had almost similar cha¬ 
racteristics. Rates of growth of pupils of different 
degrees of brightness was almost equal and, there¬ 
fore, the differences observed in the beginning 
at the eighth grade were .maintained throughout 
, the three-year period. The growth curves :of 

spatial ability indicated that brighter groups not 
only began at a higher level but grew at a faster 
rate so that the differences between brightest and 
dullest had increased by eleventh grade. Indications 
given by the growth curve for the modal age group 
are slightly different. 

The author was assisted by Shrimati Shakuntala Bhatia, M, S. Savita and P. C. 
Bansal in the collection and scoring of the data. K. P. Oarg was mainly responsible 
for the analysis of the data. Shib K. Mitra, Perin H. Mehta, Harold Webster and 
the members of the departmental committee offered advice and comments. , 
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V. Independence op Abilities 

All scientists axe aware that nothing can be measured with precision. 
The differences discovered with the help of psychological tests or a 
battery of aptitude tests depend upon ( a ) the extent to which the indivi¬ 
duals differ within themselves and (b) upon the reliability of the tests. 
Before examining the disparity among abilities it will be worthwhile to 
see the reliabilities of tests for different age-cum-grade groups. 

Test Reliability 

Test reliability for the different age cum grade groups was worked 
out by using the following Ruder Richardson formula: 

_n o't 3 —M (n—M) 

(n-l)<V 

where r tt =reliability of the test 

n=number of items in the test 
M=mean of test scores 
o-t=standard deviation of test scores. 

It is well-known that this formula under usual testing conditions gives 
a lower-bound estimate of r u . 

Verbal Ability 

The reliability co-efficients for verbal ability test for the various 
grade cum age groups are shown in Table 35. 


TABLE 35 

Reliability Coefficients for Verbal Ability Test 


Class 

Age 

12+ 

13+ 

14+ 

15+ 

16+ 

17+ 

18+ 

19+ 

Whole 
Group ' 

„ t 

vra 

r tt 

•90 

•93 

•89 

•91 

■86 




•92 


N 

(88) 

(199) 

(123) 

(96) 

(15) 




(521) , 

IX 

r« 

, . 

•91 

•92 

•80 

•89 

■87 



■90 


N 


(69) 

(190) 

(119) 

(77) 

(44) 



(499) 

X 

- r t t 


, . 

■89 

■89 

>84 

■86 

•75 


•87 . ; 


N 



(59) 

(108) 

(102) 

(58) 

(30) 


(357) f 

XI 

rtt 

, . 

, . 

, . 

■90 

•83 

•92 

•85 

•87 

•88 :fr 


N 




(31) 

(96) 

(75) 

(53) 

(28) 

(283) £ 


% 
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The reliability co-efficients range between *75 and '93. Is the test 
sufficiently reliable for drawing accurate conclusions ? Thorndike and 
Hagen (1960) worked out the probabilities for reversal of direction in 
differences for scores falling at 75th and 50th percentiles for tests of 
differing reliabilities, it is reproduced in Table 36. Percent of Times 
Direction of Difference will be reversed in Subsequent Testing for 
Scores Falling at 75th and 50th percent iles. 

TABLE 36 


Reliability Means of Groups Means of Groups 

Co-efficient of 25 of 100 


•00 

500 

500 

•40 

10-9 

0-7 

■50 

4-6 

004 

•60 

1-2 


•70 

01 



•80 

•90 

•95 

•98 


Thus it is seen that a test with relatively low reliability can be used 
to make useful studies and to draw accurate conclusions about groups. 
For small groups reliability of '60 and for large groups a reliability of 
*50 is sufficient to draw certain kinds of conclusions. Further this is 
all the more true in the present study as the reliabilities have been cal¬ 
culated for homogeneous groups—students of the same age and grade, 
and also because the formula used is one which gives a lower bound 
estimate of the reliability of a test. 

Reasoning Ability 

The reliability co-efficients for reasoning ability test for the various 
grade cum age groups are shown in Table 37. 
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TABLE 37 


Reliability Co-efficients for Reasoning Ability Test 


Class 

Age 

12+ 

13+ 

14+ 

15+ 

16+ 

17+ 

18+ 

19+ 

Whole 

Group 

VIII 

r tt 

•80 

•85 

•82 

•77 

•74 




■84 


N 

(88) 

(199) 

(123) 

(96) 

(15) 




(521) 

IX 

r tt 

, 

■67 

•83 

•82 

•79 

■75 



■84 


N 


(69) 

(190) 

(119) 

(77) 

(44) 



(499) 

X 



, , 

•63 

•73 

■79 

•82 

•79 


•78 


N 



(59) 

(108) 

(102) 

(58) 

(30) 


(357) 

XI 

r t t 

, • 

. , 

. . 

•78 

•61 

■80 

■85 

■82 

•79 


N 




(31) 

(96) 

(75) 

(53) 

(28) 

(283) 


From the above table it is seen that the reliability co-efficients range 
between ‘62 and '85. They aie quite high for drawing accurate 
conclusions about groups, for the reasons discussed earlier. 

Numerical Ability 

The reliability co-efficients for numerical ability test for the various 
grade cum age groups are shown in table 38. 


TABLE 38 

Reliability Co-efficients for Numerical Ability Test 


Class 

Age 

12+ 

73+ 

14+ 

75+ 

16+ 

77+ 

18+ 

79+ 

Whole 

Group 

VIII 

r tt 

•78 

•81 

•79 

•71 

•69 




•81 


N 

(88) 

(199) 

(123) 

(96) 

(15) 




(521) 

IX 

r tt 


•85 

•93 

•80 

■79 

•78 



•85 


N 


(69) 

(190) 

(119) 

(77) 

(44) 



(499) 

X 

rtt 

, . 

. , 

•85 

■89 

•89 

•84 

•99 


•89 


N 



(59) 

(108) 

(102) 

(58) 

(30) 


(357) 

XI 

rtt 

. . 

. , 

, , 

■81 

•88 

■91 

•90 

•95 

•89 


N 




(31) 

(96) 

(75) 

(53) 

(28) 

(283) 


The reliability co-e!ficients for the numerical ability test vary between 
'68 and '99 and are quite high for drawing conclusions about groups as 
discussed earlier. 
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Spatial Ability 

The reliability co-efficients for spatial ability test for the different 
grade cum age groups are shown in Table 39. 

TABLE 39 


Reliability Co-efficients for Spatial Ability Test 


Class 

Age 

12+ 

13+ 

14+ 

15+ 

16+ 

17+ 

18+ 

19+ 

Whole 

Group 

VIII 

r tt 

•89 

■92 

■90 

•88 

•91 




•91 


N 

(88) 

(1 99) 

(123) 

(96) 

(15) 




(521) 

IX 

rtt 

, . 

■90 

■81 

■91 

•85 

•84 



•91 


N 


(69) 

(190) 

(119) 

(77) 

(44) 



(499) 

X 

r tt 

, , 

, . 

■90 

•92 

■93 

•91 

•94 


•93 


N 



(59) 

(108) 

(102) 

(58) 

(30) 


(357) 

XI 

r tt 

, , 

, . 

, » 

•95 

■92 

■90 

•92 

•94 

■92 


N 




(31) 

(96) 

(75) 

(53) 

(28) 

(283) 


The reliability co-efficients of the spatial ability test range between 
•81 and - 95 and are, therefore, very satisfactory for drawing conclusions 
about groups. 

Clerical Ability Test 

The reliability co-efficients for the different grade cum age groups 
for the clerical ability test are shown in Table 40. 

TABLE 40 


Reliability Co-efficients for Clerical Ability Test 


Class 

Age 

12+ 

13+ 

14+ 

15+ 

16+ 

17+ 

18+ 

19+ 

Whole 

Group 

vm 

r tfc 

•85 

•89 

•79 

■89 

•85 




•87 


N 

(88) 

(199) 

(123) 

(96) 

(15) 




(521) 

IX 

rtt 

. , 

•91 

■92 

•92 

■91 

■66 



•91 


N 


(69) 

(190) 

(119) 

(77) 

(44) 



(499) 

X 

rtt 

, , 

, , 

•93 

•92 

•90 

•91 

•87 


•91 


N 



(59) 

(108) 

(102) 

(58) 

(30) 


(357) 

XI 

r tt 


, , 

, , 

■95 

•92 

.•90 

•92 

•94 

•93 


N 




(31) 

(96) 

(75) 

(53) 

(28) 

(283) 


101 





INDIAN EDUCATIONAL REVIEW 

Volume 8, Number 2, July 1973 


Excepting two groups—class VIII/14+ and class IX/17+ for which 
the reliability co-efficients are .79 and .66 respectively—the reliability 
co-efficients for the clerical ability test for the other groups are very high ? 
and range between '85 and '95 and therefore meaningful conclusions can ‘ 
be drawn about groups. .) 

Mechanical Ability 

The reliability co-efficients for the mechanical ability test for different 
grade cum age groups are set out in Table 41. 


TABLE 41 

Reliability Co-efficients for Mechanical Ability Test 


Class 

Age 

12+ 

13+ 

14+ 

13+ 

16+ 

17+ 

18+ 

19+ 

Whole 

Group 

VIII 

r« 

•83 

•80 

•79 

■75 

•71 




■80 


N 

(88) 

(199) 

(123) 

(96) 

(15) 




(521) 

IX 

rtt 


•85 

•85 

•81 

•78 

■85 



•84 


N 


(69) 

(190) 

(119) 

(77) 

(44) 



(499) 

X 

rtt 

, , 

, , 

•86 

•84 

■86 

•82 

•78 


■86 


N 



(59) 

(108) 

(102) 

(58) 

(30) 


(357) 

XI 

r tt 

, . 

, « 

, . 

•89 

•89 

•87 

•89 

•84 

•89 


N 




(31) 

(96) 

(75) 

(53) 

(28) 

(283) 


The reliability co-efficients of the mechanical ability test range 
between '71 and '89 and are, therefore, very satisfactory for drawing 
conclusions about groups. 

Thus all the tests were quite reliable for making groups comparisons 
and for drawing conclusions. 

Disparity among Abilities 

A formula for appraising the degree of communality or disparity 
between the traits was devised by T. L. Kelley (1923). It has been des- ‘ 
cribed in Appendix II. The formula yields values ranging between 
zero and one which represent * The proportion of differences in excess ; 
of chance proportion,’ i.e., differences not attributable to either the' 
unreliability of the tests or to the overlapping measurement by them, 
Segel (1934) states that when the proportion of differences is 25% or' ; i 
more, it may be regarded as indicative of dispartity among the mental, 
traits. )■ 



STABILIZATION OF ABILITIES DURING 
ADOLESCENCE— II 


Grade Eight 

Application of the formula to all possible pairs among the six ability 
tests produced the data of Table 42 for the five levels of brightness of 
class eight, 

TABLE 42 


Proportion of Differences in Excess of Chance Proportion 
(Expressed as Percentages ) for All Pairs of Abilities for 
First Level of Brightness ( N=88 ) 


Abilities 

V 

R 

N 

S 

C 

M 

V 







R 

35% 

mm 





N 

40% 

BS 





S 

47% 

SB 


, , 



C 

44% 



44% 

, . 


M 

40% 

19 


40% 

40% 

•« 


Thus it is noticed that the proportion of differences vary between 
34% and 47% and exceeded the criterion value of 25 per cent for each 
of the 15 possible differences. It indicates that the various abilities do 
not develop in a parallel manner as 34% to 47% of the eighth grade 
children (belonging to first level of brightness) show measurable differences 
in abilities. It may be worth emphasising that these observations apply 
merely to differences in ability as revealed by the tests and not to intrinsic 
differences within the children. 


TABLE 43 


Proportion of Differences in Excess of Chance Proportion 
(Expressed as Percentages) for All Pairs of Abilities for 
Second Level of Brightness 


Abilities 

V 

R 

N 

S 

a 

M 

V 







R 

42% 

, , 





N 

41% 

37% 

. . 




S 

52% 

45% 

41% 

• . 



c 

50% 

41% 

40% 

49% 



M 

30% 

36% 

' 34% 

38% 

40% 

* ’ 
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For the second level of brightness the proportion of difference varies 
between 34% and 52% and observation made on Table 42 equally apply 
to Table 43, 

TABLE 44 


Proportion of Differences In Excess of Chance Proportion 
(Expressed as Percentages ) for All Pairs of Abilities for 
Third Level of Brightness 


Abilities 

V 

jR 

N 

s 

c 

M 

V 







R 

39% ■ 






N 

39% 

BO 





S 

46% 

BO 

ICO 




C 

39% 

SO 

BO 

BBS 

.. 


M 

36% 

KH 

mm 

mm 

33% 



For the third level of brightness the proportion of differences range 
between 33% and 46% and observations made on Table 42 equally 
apply to Table 44. 


TABLE 45 


Proportion of Differences in Excess of Chance Proportion 
(Expressed as Percentages) for All Pairs of Abilities for 
Fourth Level of Brightness 


Abilities 

V 

R 

N 

S 

C 

M 

V 







R 

35% 






N 

36% 

28% 

, , 




S 

50% 

39% 

35% 

. , 



C 

50% 

40% 

36% 

47% 



M 





36% 



For the fourth level of brightness the proportion of differences in 
excess of chance varies from 27 % to 50 % for all pairs; it is low for three 
pairs: 27% for numerical=mechanical, 28% for numerical=reasoning 
and 30% for mechanical=reasoning. But all the values exceed the 
criterion value of 25 % and the remarks made on Table 42 also apply to 
Table 45. 


W 














STABILIZATION OF ABILITIES DURING 
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TABLE 46 


Proportion of Differences in Excess of Chance Proportion 
(Expressed as- Percentages ) for All Pairs of Abilities for 
Fifth Levels of Brightness 


Abilities 

V 

B 

N 

S 

C 

M 

V 







R 

30% 

, . 





N 

32% 

25% 

. « 




S 

48% 

42% 

40% 




c 

45% 

■MSEm 

32% 

45% 



M 

29% 

29% 


39% 

36% 



For the fifth level of brightness the proportion of differences in 
excess of chance varies from 25 % to 48 % and as all these values exceed 
the criterion value of 25%, the remarks made on Table 42 still apply to 
Table 46. 

However it may be mentioned that as we proceed from first level 
of brightness to fifth level of brightness the lower limit of the range of 
proportion of - differences in excess of chance goes on decreasing, For 
the fifth level of brightness it is 25% for numerical-reasoning, 29% for 
mechanical-verbal. 

Grade Nine 

Application of the formula for studying disparity in ability scores to 
all the possible pairs among the six abilities produced the data of tables 
47-51 for the five levels of brightness of class IX. 

... TABLE 47 

Proportion of Differences in Excess of Chance Proportion 
(.Expressed as Percentages) for All Pairs of Abilities for 
First Level of Brightness 


Abilities 

V 

R 

N 

5 

C 

M 

V 

mmm 






R 

32% 

, , 





N 

45% 

27% 

, . 




S 

52% 

33% 

44% 




c 

50% 

32% 

42% 

50% . 

. . 


M 

44% 


40% 

42% 

45% 
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For the first level of brightness the proportion of differences in excess 
of chance varies from 27 % to 52%, it is 27 % in case of one pair, numerical- 
reasoning. The remarks and observations made on Table 42 also apply 
to Table 47, 

TABLE 48 


Proportion of Differences In Excess of Chance Proportion 
(Expressed as Percentages ) for All Pairs of Abilities for 
Second Level of Brightness 


Abilities 

V 

R 

N 

S 

C 

M 

V 







R 

40% 

, , 





N 

50% 

43% 

. . 




S 

43% 

37% 

42% 

, , 



C 

51% 

43% 

51% 

42% 

. , 


M 

44% 

40% 



44% 



All the proportions of differences in excess of chance proportion 
exceed the criterion value of 25 per cent and they range between 37% 
and 51 %. The observations made on Table 42 apply more and more 
and to data of Table 48. 


TABLE 49 

Proportion of Differences in Excess of Chance Proportion 
(Expressed as Percentages ) for At! Pairs of Abilities for 
Third Level of Brightness 


Abilities 

V 

R 

ti 

S 


M 

V 







R 

34% 

t . 





N 

34% 

36% 

.. 




S 

42% 

43% 





c 

42% 

53% 

40% 




M 

36% 

38% 




•• 


For the third level of brightness the proportions of differences; 
in excess of chance proportion range between 34% and 51 %. Therefore 
the remarks made on Table 42 apply to data of Table 49 very 
well, 

- m. 
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TABLE 50 

Proportion of Differences In Excess of Chance Proportion 
(.Expressed as Percentages ) for All Pairs of Abilities for 
Fourth Level of Brightness 


Abilities 

V 

R 

1 V 

S 

a 

M 

V 







R 

37% 

, . 





N 

38% 

36% 





S 

43% 

37% 





c 

49% 

40% 

41% 


,, 


M 

39% 

33% 

33% 


42% 

*• 


For the fourth level of brightness the proportions of differences 
in excess of chance proportions range between 31% and 49% and thus 
all of them are above the critical value of 25 per cent, The remarks 
made on Table 42 equally apply to the data of Table 50, 

TABLE 51 

Proportion of Differences in Excess of Chance Proportion 
(Expressed as Percentages ) for All Pairs of Abilities for 
Fifth Level of Brightness 


Abilities 

V 

R 

N 

S 

C 

M 

V 







R 

24% 

. . 





N 

40% 

31% 

. . 




S 

43% 

36% 

35% 




c 

31% 

26% 

29% 

34% 

. . 


M 

45% 

36% 

36% 

37% 

32% 



For the fifth level of brightness 14 pairs yield values above the critical 
value of 25 per cent while for one pair, verbal-reasoning, the proportion 
of difference in excess of chance proportion is 24 per cent only. 

The proportion is low for two more pairs as well; it is 26% for 
clerical-numerical. For the remaining twelve pairs it lies between 32% 
and 45%. 
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Thus it is seen that, for class IX as well, the upper and lower limits 
of the proportions of differences go on decreasing as we move from first 
level of brightness to the fifth level of brightness. 

Grade Ten 

Application of the formula for studying the disparity between 
mental traits to all pairs among the six tests given to class X students 
belonging to five levels of brightness produces the data of Tables 52-56. 

TABLE 52 

Proportion of Differences in Excess of Chance Proportion 
C Expressed as Percentages ) for Ail Pairs of Abilities for 
First Level of Brightness 


Abilities 

V 

R 

N 

S 

C 

M ' 

V 







R 

28% 

, . 





N 

43% 

27% 





S 

48% 

30% 

45% 

. . 



C 

51% 

33% 

46% 

52% 

. , 


M 




44% 

49% 



For the first level of brightness the proportions of differences in 
excess of chance proportions lie between 27 % and 52 %. Therefore the 
comments made on Table 42 apply to data of Table 52. 

TABLE 53 


Proportion of Differences in Excess of Chance Proportion 
(Expressed as Percentages ) for All Pairs of Abilities for 
Second Level of Brightness 


Abilities 

V 

R 

N 

5 

C 

M 

V 







R 

35% 

, , 





N 

45% 

35% 

, , 




S 

51% 

39% 

49% 




C 

51% 

39% 


53% 

, , 


M 


33% 

39% 

45% 

46% 

•• 


m 
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The proportions of differences in excess of chance proportion for the 
second level of brightness lie between 33 % and 83 % and therefore the 
remarks made on Table 42 apply here to data of Table 53. 

TABLE 54 

Proportion of Differences in Excess of Chance Proportion 
(Expressed as Percentages) for All Pairs of Abilities for 
Third Level of Brightness 


Abilities 

V 

R 

N 

S 

C 

M 

V 







R 

36% 

, , 





N 

44% 

40% 

. . 




S 

48% 

43% 

50% 




C 

45% 

40% 

48% 




M 


39% 






For the third level of brightness the values of pairs range from 36% 
to 50 % and are thus above the critical value of 25 per cent. The remarks 
and observations made on Table 42 apply to data of Table 54 as well. 

TABLE 55 

Proportion of Differences in Excess of Chance Proportion 
(Expressed as Percentages) for All Pairs of Abilities for 
Fourth Level of Brightness 


Abilities 

V 

R 

N 

S 

C 

M 

V 







R 

39% 

, . 





N 

42% 

40% 

. . 




S 

48% 

42% 

45% 

, . 



c 

47% 

44% 

46% 

49% 



M 



39% 

40% 

45% 



The proportions of differences in excess of chance proportion for 
the fourth level of brightness lie between 39% and 49% and therefore, 
the remarks and observations made on Table 42 apply to data of Table 55, 
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TABLE 56 

Proportion of Differences in Excess of Chance Proportion 
(Expressed as Percentages) for All Pairs of Abilities for 
Fifth Level of Brightness 


Abilities 

V 

R 

N 

s 

D 

M 

V 







R 

31% 

• . 





N 

47% 

47% 





S 

43% 

44% 





c 

37% 

35% 

mm 

mm 

.. 


M 



m 

wm 

33% 

• • 


The proportions of differences in excess of chance proportion lie 
between 31 % and 53 % and all are above the critical value of 25 %. The 
remarks made on the data of Table 42 equally apply to the data of 
Table 56. 

For all levels of brightness at the tenth grade there is no proportion 
which is less than the critical value. 

Grade Eleven 

Application of the formula for studying the disparity between 
mental abilities to all possible pairs among the six abilities for the ele¬ 
venth grade students produced the data of Tables 57 to 61. 

TABLE 57 

Proportion of Differences in Excess of Chance Proportion 
C Expressed Percentages) for All Pairs of Abilities for 
First Level of Brightness 


Abilities 

V 

R 

N 

S 

C 

M 

V 







R 

37% 

, . 





N 

44% 

35% 

. . 




S 

55% 

43% 

45% 

, . 



c 

51% 

41% 

40% 

53% 

, , 


M 

46% 

39% 

42% 

30% 

47% 
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The proportions of differences in excess of chance proportion for 
the first level of brightness range from 35% to 53%. The remarks 
made on Table 42 apply on the data of Table 57 all the more. 

TABLE 58 


Proportion of Differences in Excess of Chance Proportion 
(Expressed as Percentages) for All Pairs of Abilities for 
Second Level of Brightness 


Abilities 

V 

R 

N 

S 

C 

M 

V 







R 

26% 

. . 





N 

40% 

29% 

• • 




S 

45% 

31% 

45% 

. . 



C 

48% 

31% 

43% 

45% 

51% 

* * 


The proportions of differences in excess of chance proportion for the 
second level of brightness range from 26% to 53% and therefore the 
observations made on Table 42 apply on the data of Table 58 as well. 

TABUS 59 

Proportion of Differences in Excess of Chance Proportion 
(,Expressed as Percentages) for Ail Pairs of Abilities for 
Third Level of Brightness 


Abilities V R N 


V 


R 

41% 

. . 

N 

50% 

41% 

S 

50% 

41% 

C 

54% 

44% 

M 

46% 

37% 


47% 

52% 

45% 


51% 

42% 


48% 


The proportions of differences in excess of chance proportion for 
the third leVel of brightness range from 37% to 54%. The remarks 
made on Table 42 apply on the data of Table 59 all the 

more. 
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TABLE 60 


Proportion of Differences in Excess of Chance Proportion 
(Expressed as Percentages) for All Pairs of Abilities for 
Fourth Level of Brightness 


Abilities 

V 

R 

N 

S 

C 

M 

V 







R 

39% 

, , 





N 

46% 

43% 

♦ . 




S 

46% 

45% 

48% 

. . 



C 

49% 

48% 

. 52% 

■54% 



M 

43% 

42% 

47% 

47% 

51% 



The proportions of differences in excess of chance proportion range 
between 39% and 54%. All are above the critical value of 25%. The 
remarks and comments made on Table 42 apply all the more to the data 
of the Table 60. 


TABLE 61 


Proportion of Differences In Excess of Chance Proportion 
(Expressed as Percentages) for All Pairs of Abilities for 
Fifth Level of Brightness 


Abilities 

V 

R 

N 

S 

C 

M 

V 







R 

38% 

, . 





N 

50% 

47% 

. . 




S 

46% 

44% 


i , 



C 

41% 

37% 

45% 

42% 

. . 


M 

38% 

33% 


43% 

39% 

■■ 


The proportions of differences in excess, of chance proportion for 
the fifth level of brightness range from 33 % to 60% and all of them are 
above the critical value of 25 per cent. Therefore the remarks made 
on Table 61 apply very well to the data of Table 61. 

■ ' Further it is noticed that the ranges of proportions of differences 
for the five levels of brightness do not show the decreasing trend in their 
values as was found earlier in case of classes eight and nine in 
particular. 
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CCNCLUSICN 

The data of tables 42 to 61 has been summarised in Table 62. The 
range of the proportion of difference in excess of char.ce proportion 
(expressed as percentage) for different levels of brightness in classes 
eight, nine, ten and eleven have been shown therein and the medians 
have been written in the parantheses. 

TABLE 62 


Ranges of Proportions of Differences In Excess of Chances Proportion 
(Expressed as Percentages) for the Five Levels of Brightness, in 
Grade VIII, IX, X and XL 



1 

Level of Brightness 

■ 

Ciujij - 

/ 

11 

III 

IV 

V 

VIII 

34% to 47% 

34% to 52% 

33% to 46% 

21% to 50% 

25% to 48% 


(39%) 

(41%) 

(37%) 

(36%) 

(36%) 

IX 

27% to 52% 

37% to 51% 

34% to 53% 

33% to 49% 

24% to 45% 1 


(42%) 

(43%) 

(41%) 

(38%) 

(35%) 

X 

27% to 52% 

33% to 53% 

36% to 50% 

38% to 49% 

31% to 67% 


(44%) 

' (45%) 

(44%) 

(42%) 

(43%) 

XI 

35% to 55% 

26% to 53% 

37% to 54% 

39% to 54% 

33% to 60% 


(44%) 

(45%) 

(46%) 

(47%) 

(43%) 


From Table 62, two things become evident; firstly, the median 
proportion of differences in excess of chance increases with the grade 
for all levels of brightness that is the measurables differences in abilities 
increase with increase in age and educational experience. Secondly, 
the median proportion of differences in excess of chance decreases with 
the decrement in level of brightness, that is the measurable differences 
in abilities in duller children are less than those of brighter children. 

VI. Patterns of Abilities 

A test profile is a convenient and popular method of summarising 
results of multiple measurement. It enables^ to have a picture of .the 
total set of test scores of an individual and their inter-relations; at a! g’atc3» 
The tests are represented by ordinates spaced along the horizontal base 
line and the magnitude of each score is represented by plotting point 
at the appropriate height on that ordinate. 
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Since raw test scores may vary considerably in meaning, they are 
not used in drawing the profile. They are reduced to some comparable 
form like the standard scores, percentile ranks, stanine grade, etc. Now 
if we can assume the means of different age groups as representative of 
their groups and convert them into standard tcorcs with the help of 
combined mean and standard deviation for the whole grade then it is 
possible to draw the profiles for various groups and study the pattetn 
of abilities. 

Grade Eight 

The standard scores in different abilities corresponding to the mean 
scores of 12 plus, 13 plus, 14 plus. 15 plus and 16 plus age groups, that 
is of levels of brightness one through five are set out in Table 63. 


TABLE £3 

Standard Scores Corresponding to Mean Ability Scores of 
different Age Groups of Grade VIII 


Age group / 
Abilities 

V 

K 

N 

S 

C 

M 

12+ 

<5630 

■2412 

•4734 

•1208 

■2471 

■2142 

13+ 

•1731 

■0004 

•1680 

■1740 

•1363 

■1528 

14-? 

—3018 

■3561 

— 2039 

—0976 

•1418 

—2961 

15+ 

—3817 

—•4894 

—4169 

— 3121 

— 2973 

—0525 

16+ 

— 6815 

—2083 

— 6655 

• —2192 

— 1921 

—•5199 


The profiles for the average performance of these age groups are 
shown in figure 9. 

From Figure 9 it is noticed that the profiles of different groups were 
not similar, that is, they did not show the same pattern of strengths and 
weaknesses. The twelve year group was strong in \ erbal and numerical 
abilities and its weakest abilities were spatial and mechanical. No doubt, 
it being the brightest group, all the standard scores lay above the hori¬ 
zontal fine of zero standard score. 

Almost all the abilities of the thirteen year age group were of Ihe 
same level except the reasoning ability which was its greatest weakness. 
being the second group in terras of brightness, all the standard scores 
lay above the horizontal line of zero standard scores. 

The fourteen year age group represented the middle level of bright¬ 
ness and its scores on two abilities were positive and on four were negative. 


U4 
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The strengths of this group happened to be reasoning and clerical abilities 
and the weaknesses were the verbal and mechanical. 

The fifteen year age group, which represented the fourth level of 
brightness, had negative standard scores in all the abilities; its strengths 
were mechanical and clerical abilities and its weaknesses were reasoning 
and numerical abilities. The sixteen year age group, being the dullest, 
had all the negative standard scores, its strengths were clerical and spatial 
abilities and the weaknesses were reasoning and verbal. 

FIGURE 9 

Ability Profiles of Five Levels of Brightness at the Eighth Grade 
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Grade Nine 

The standard scores in different abilities corresponding to the mean 
scores of 13 plus, 14 plus, 15 plus, 16 plus and 17 plus age groups, that 
is of the five levels of brightness are set out in Table 64. 


TABLE 64 

Standard Scores Corresponding to Mean Ability Scores of 
Different Age Groups of Grade IX 


Age group1 
Abilities 

V 

R 

N 

S 

C 

M 

13+ 

•3075 

•2695 

•3753 

•2568 

■1460 

•1991 

14 f 

•1284 

•1254 

•1408 

•0749 

■0533 

•1058 

15+ 

—1880 

—1068 

—0103 

—0286 

•0039 

—0776 

16+ 

—0325 

—1748 

—3518 

—3258 

— 1466 

—2531 

17+ 

—0158 

—3694 

—5529 

—0787 

—2130 

—•1160 


The profiles for the average performance of these age groups are 
shown in Figure 10. 

■ From Figure 10 it is noticed that although the profiles of different 
age groups were not exactly similar but the dis-similarities were lesser 
than those observed at the eighth grade. The thirteen year age group 
was strong in numerical and verbal abilities and weakest in mechanical 
and clerical, Being the brightest group, however, all the standard 
scores were positive and above the horizontal line of zero standard 
score. 

All the abilities of the fourteen year age group were almost of the 
same level and'all its standard scores were above the horizontal line of 
zero standard score. The profile of this group lay below that of the 
.first group and was almost parallel to the former. 
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FIGURE 10 

Ability Profiles for Five Levels of Brightness at the Ninth Grade 



Abilities, 

The fifteen year age group had all its standard scores. slightly below 
the average line. Its strengths were clerical and numerical, its weak 
nesses were verbal and mechanical. 
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The sixteen year age group, which represented the fourth level of 
brightness had negative standard scores in all the abilities; its strengths- 
were verbal and clerical and its weaknesses were numerical and 
spatial, 

The best abilities of the seventeen year age group were verbal and 
spatial and the weakest were numerical and reasoning abilities. It 
being the dullest group naturally all the standard scores were 
negative. 

Grade Ten 

The standard scores in different abilities corresponding to the mean 
scores of 14 plus, 15 plus, 16 plus, 17 plus and 18 plus age group, that is, 
of the five levels of brightness are set out in Table 65. 

TABLE 65 


Standard Scores Corresponding to Mean Ability Scores of 
Different Age Groups of Grade X 


Age groups/ 
Abilities 

V 

R 

N 

S 

C 

M 

14 + 

•4455 

•2683 

■3896 

•2333 

•1200 

■4355 

15+ 

•1109 

•0793 

•1627 

•1382 

•0114 

•2352 

16+ 

—1327 

—0-0776 

—0016 

■0008 

•1148 

—0713 

17+ 

—0884 

—0-0030 

—2807 

-•2767 

—0492 

—3498 

18+ 

—0655 

-0-5435 

— 8040 

—4241 

—5721 

—7843 


The profiles for the average performance of these age group arc 
shown in Figure 11. 

It is noticed from Figure 11 that the profiles of the different groups 
are not intersecting each other. The profiles of 14 year and 15 year age 
groups are more or less similar and the profiles pf 17 year and 18 year 
g e groups are also more or less alike but different from the former. 




STANDARD SCORES 
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The verbal and mechanical abilities of the fourteen year age group 
appeared to be its strengths while clerical ability was the we akne ss of 
this brightest group. However all the standard scores were 
positive. ' 

The fifteen year age group had also all its standard scores above the 
line of zero standard score. Its strengths were the mechanical and 
numerical abilities and the weaknesses were the clerical and reasoning 
abilit'ei. 

Ti e sixleen year age group which represented the middle level of 
brightness was strong in clerical ability and weak in verbal 
ability. 

The seventeen year age group had all its standard scores below zero 
standard score; the reasoning and clerical abilities were its strengths 
and the mechanical, numerical and spatial were its weaknesses. 

The eighteen year age group representing the lowest level of bright¬ 
ness was weak in numerical and mechanical abilities and strong in verbal 
ability. 

Grade Eleven 

The standard scores in different abilities corresponding to the mean 
scores of 15 plus, 16plus, 17 pus, 18 plus and 19 plus age groups, that 
is, of the five levels of brightness are set out in Table 66. 

TABLE 66 


Standard Scores Corresponding to Mean Ability Scores of 
Different Age Groups 


Age groups! 
Abilities 

V 

R 

N 

S 

C 

M 

13+ 

•0176 

•1055 

■2294 

•0584 

•2659 

•0968 

16 i- 

•0676 

•1878 

•2416 

■1904 

•0615 

•2191 

17+ 

•0262 

•0431 

—0176 

•0749 

•0851 

—0458 

18+ 

—•1215 

—3228 

—2381 

—2555 

—3112 

—3112 

19+ 

—0910 

— 2652 

— 5844 

—•4345 

— 1441 

—3543 


'• The profiles for the average performance of these age groups are 
shown in Figure 12, 
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FIGURE 12 

Ability Profile for Five Levels of Brightness at the 11th Grade 



The profiles of 15 plus, 16plus and 17 plus age groups are overlapping 
and those of 18 plus and 19’pl js age groups are also over-lapping. The 
former groups represent the first, second and third levels of brightness 
and the latter groups represent the fourth and fifth levels of brightness. 
It thus appeared that with the growths of abilities for different levels of 
brightness the differences in their performances narrowed down and there 
appeared to be only two patterns one for the above average and average, 
and another for below average. 

For the 15 plus and 16 plus age groups the strengths were numerical 
and clerical and the weaknesses were verbal, spatial and mechanical. 

For the 16 plus age group the strengths were numerical and clerical 
and the weaknesses were verbal, spatial and mechanical. The strengths 
of the 16 plus age groups were numerical and mechanical and the weak¬ 
nesses were clerical and verbal. 

For the 17 plus age group the strengths were clerical and spatial 
and the weaknesses were mechanical and numerical. 
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For the 18 plus age group, all the standard scores were almost of 
the same level, the verbal ability appeared to be its strengths and the 
reasoning and clerical abilities to be its weaknesses. 

For the lowest level of brightness, that is 19 plus age group, the 
weaknesses were numerical and spatial and the strengths were verbal and 
clerical. 

Patterns ok Abilities 

The patterns of abilities for the various levels of brightness at differ¬ 
ent grades have been summarised in Tables 67, 68, 69, 70. The abilities 
have been arranged in descending order from left to right. 

TABLE 67 


Patterns of Abilities for Different Levels of Brightness at Grade VIII 


Level of 
Brightness 


Abilities In Rank Order 



1 

2 

3 

4 

5 

6 

I 

V 

N 

C 

R 

M 

S 

II 

s 

V 

N 

M 

C 

R 

III 

R 

S 

C 

N 

M 

V 

IV 

M 

c 

S 

V 

N 

R 

V 

C 

s 

M 

N 

V 

R 


TABLE 68 

Patterns of Abiltttes for Different Levels of Brightness at Grade IX 

Level of 
Brightness 


Abilities in Rank Order 


l 

2 

3 

4 

5 

6 

I 

N 

V 

R 

S 

M 

C 

II 

N 

V 

R 

M 

S 

C 

in 

C 

N 

S 

M 

R 

V 

IV 

V 

C 

R 

M 

S 

N 

V 

V 

s 

M 

C 

R 

N 
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TABLE 69 


Patterns of Abilities for Different Levels of Brightness at Grade X 


Level of 
Brightness 



Abilities in Rank Order 



l 

2 

3 

4 

5 

6 

1 

I 

V 

M 

N 

R 

S 

C 

II 

M 

N 

S 

V 

R 

c 

III 

C 

S 

N 

M 

R 

V 

IV 

R 

C 

V 

S 

N 

M 

V 

S 

R 

c 

V 

M 

N 




TABLE 70 




Patterns of Abilities for Different Levels of Brightness at Grade XI 


Level of 
Brightness 



Abilities in Rank Order 



1 

2 

3 

4 

5 

6 

I 

c 

N 

R 

M 

S 

V 

n 

M 

N 

S 

R 

V 

C 

hi 

C 

S 

R 

V 

N 

M 

IV 

V 

N 

S 

C 

M 

R 

V 

V 

C 

R 

M 

S 

N 


From the above tables it appears that the patterns of abilities for 
different levels of brightness within a class or for a level of brightness in 
different grades did not remain the same. 

Analysis of Variance 

An analysis of variance test for the existence of group psychometric 
patterns and configurations of test scores was used. This method (Block, 
Levine & McNemar, 1951) depends upon the fact that profile differences 
from group to group are reflected in the interaction term of level X test 
variables. The error term is the individual X test variables interaction 
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obtained separately for each group, then summed over groups; this 
error term appears as the ‘ residual ’ in the tables that follow. The 
technique yields an estimate of the difference in profiles that is indepen¬ 
dent of the different levels at which several profiles may fall. 

TABLE 71 


Analysts of Variance for Patterns of Abilities 


Grade 

Sources of 
Variation 

d.f 

Mean Sum of 
Square 

Variance 

Ratlo=F 

VIII 

Tests 

5 

0 0283 

0-4772 


Levels 

4 

0-7588 

12-7960* 


Error 

20 

0 0593 



Total 

29 



IX 

Tests 

5 

0-0079 

0-5232 


Levels 

4 

0-2622 

17-3642* 


Error 

20 

0-0151 



Total 

29 



X 

Tests 

5 

0-177 

0-6604 


Levels 

4 

0-6173 

23-0336* 


Error 

20 

0-0268 



Total 

29 



XI 

Tests 

5 

0-0077 

0-3182 


Levels 

4 

0-5247 

10-5248* 


Error 

20 

0 0242 



Total 

29 




Table 71 indicates that there are differences in levels of brightness 
>' at all the grades but the non-significant F ratios for the tests indicated 
that the patterns pf abilities were not different, indeed the patterns for 
the five levels of brightness at each grade were similar. 

While class and age interact to affect level of performance but no 
such interaction affect is shown on the pattern of mental abilities. The 
failure of the level of brightness to transcend patterns of mental ability 
is quite understandable. In any field of work there can be found a 
hierarchy of occupations which will require the same pattern of abilities 
but at different levels of brightness, - ,/j . 
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Conclusion 

While there were differences in brightness levels but no differences 
were found to exist in patterns of abilities of pupils belonging to the 
different levels of brightness at any grade. 

VII. Summary and Conclusions 

The need for studying the stabilization of abilities and interests and 
their patterns in the adolescent period of higher secondary children arose 
from the present school system wherein, at one point or another, pupils 
are called upon to choose among several different curricula. 

Keeping in view the various advantages and limitations of two 
approaches—longitudnal and cross-sectional, a combination of these 
approaches was attempted. Students reading in classes VIII, IX, X 
and XI in 1963 were the subjects of cross-sectional study whereas the 
eighth class students were tested year after year for four years till they 
left the higher secondary schools in 1967. This report presents the results 
of cross-sectional study. 

Five schools representing all the three levels of efficiency—good, 
average and below average—as judged from their last three years results 
at the Higher Secondary Examination and having approximately the 
same number of students in classes eight, nine, ten and eleven were 
selected for the study. The schools had all the courses: humanities, 
science and commerce, and the parental occupations and socioeconomic 
levels represented a wide range. 

There was large variability of ages in each grade and pupils of ages 
below and above the modal age—which was 13 years for class VIII, 14 
years for class IX, 15 years for class X and 16 years for class XI were 
found in each grade. The subjects were, therefore, divided in to homo¬ 
geneous age-cum-grade groups. Excluding the groups which had few 
students in them, five age groups were considered in each grade. 

Of the 2,403 students included in the age-cum-grade groups 1,660 
students took all the tests; others were absent in one or more tests due 
to various reasons, but they were not truants or victims of some other 
bad habits. Also the exclusion of incomplete data did not affect the 
nature of the distributions of ability scores; the central tendency and 
dispersion of the different ability scores remained unaffected. 

Six abilities—Verbal (V), Deductive Reasoning (Rl, Numerical (N), 
Spatial (S), Clerical Speed and Accuracy (C) and Mechanical (M) were 
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selected for the investigation for which reliable tests were available foi 
grades eighth through eleven. 

The tests were administered by trained testers of the Central Bureai 
of Educational and Vocational Guidance in school hours durint 
September November 1963. The testing programme for one section 
of a grade was spread over three sessions, held on three consecutive days 
and each session was of two hours duration. The data was scored on 
machines. 

1. Grade and age were found to exert differential effect on the 
abihtiy scores and the data permitted a study of the development and 
sabstlisation of abilities for five different groups of brightness labelled as 
First, Second, Third, Fourth and Fifth levels of Brightness. 

2. The growth curves, or better age progress curves, for the six 
abilities—verbal, reasoning, spatial, numerical, clerical and mechanical 
exhibited different characteristics. The growth curves for verbal and 
reasoning were almost similar; the brighter groups began at a higher 
level but grew at a slower rate than the duller groups so that the differ¬ 
ences between the groups of varying brightness, noticed at the eighth 
grade, tended to decrease at the eleventh grade. The growth curves 
for numerical, clerical and mechanical had 174 almost similar characteris¬ 
tics; the rate of growth for pupils of different degrees of bri g h tne ss was 
almost equal and therefore the differences between the ability scores for 

e five levels, noticed at the eighth grade, were maintained throughout 
the three year period. The growth curves of spatial ability indicated 
that the brighter groups not only began at a higher level but tended to 
grow at a faster rate so that the differences between the brighter and 

duller groups, observed at the eighth grade, had increased at the eleventh 
grade. 

The growth of abilities for the modal age group indicated that the 
growth characteristics of verbal, reasoning and clerical abilities were 
almost similar, all these abilities continued to grow throughout the higher 
secondary classes while the rate of growth was maximum from class IX 
to c ass X. The growth of spatial and mechanical abilities again were 
similar; there was retardation from class VIII to class IX but continuous 
throughout the three year period, but there was high acceleration from 

class X to XI when the scores exceeded the scores of all other abilities at 
class XI. 

The application of Kelley’s formula for appraising the communality 
or disparity between the traits showed, firstly, that the measureable 

m 



STABILIZATION OP ABILITIES DURING 
ADOLESCENCE— II 


differences in abilities increased with age and educational experience; 
and secondly, that the measureable differences in abilities decreased 
with the decrement in level of brightness i.e., the differentiation of abilities 
was more pronounced in bi ighter children. 

While class and age interacted to affect level of performance, no 
such inte action affect was shown on the pattern of mental abilities. 
Indeed the patterns for the five levels of brightness at each grade were 
similar. It is quite understandable too; one can find a hierarchy of 
occupations which will require the same pattern of abilities but at different 
levels of brightness. 


.127 
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Appendix—n 

FORMULAE 


Skewness 

Vi - Mj / Ml 

Where, M a : Second Moment of the distribution about its Mean, 
M,t Third Moment of the distribution about its Mean. 


Kurtosh 

V 2 - M 4 / Ml - 3 

Where M 4 : Fourth Morcnt of tho distribution about its Mean. The significance 
of skewness was tested by the critical ratio 

V 4 / Standard Error of V t 

Which has normal distribution with Mean Zero and Variance one. 

Where S.E. of V, = ’ N ~ Total freqUency - 


Difference between means 


The significance of difference between means of consecutive pairs of groups for 
each level of brightness was tested by determining the Critical Ratio and interpreting 
the letter with the help of normal distribution in case of large samples (N>30) and 
with the help of t- distribution in case of small samples (N^30) 

C.R. = Difference Between Means/S.E, of Difference Between Means (S.E.Djf) 

Where S.E.D M = V(S.E.M,)' + (S.E.M,)* When N>30 


S.E m = 


S,D. 

Vn 


and S.E.D b = \/ ( X * + x a ^ ± Na N 

\ Ni t N, -1 / \ N. N, / 


When 30. 

X*= sum of equates in sample 

The rqsults are set out in Tables 26, 27, 28, 29. 
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Difference Between Medians 

As the distributions of reasonirg ability were significantly negatively skewed 
the Median Test (138) was used to determine the differences in central tendencies of 
various age-cum-grade groups. 

To perform the test, the median score for the combined group was determine 
. air 0 f group. Then boih sets of scores were dichotomised at that combined 
mdian and the value of Chi-Square was worked out by using the following formula: 

N(AD - BC - 4 f 

Chi-Square - (A + B ) (C| D)'"(ATQ (B + D) 

Where A and B are the number of scares above combined median for the two groups, 
C andD arc the number of scores below combined median for the same groups. 

N is the number of scores in the two groups: 

The Chi-Square lest was used with the degree of freedom to determine the signi¬ 
ficance of difference between the medians. The results are shownin Tables 31 and 33. 

Disparity Among Abilities 

If‘z,’ and 1 2 % are the standard scores in abilities of on individual and *d* 
denotes the difference between these standard scores l,e. d-z L —z,. Is the difference 
significant or Is It a chance difference, due to the fact that we have Inaccurate 
measures of bath the abilities. 

If we have N pupils there wi 11 be N values ordi fference and the standard deviation of 
this d’s is, by the use of formula for the standard deviation of a difference, is given by: 

<rd => ^ 2 ! + z a “ 2r » z l z * 

- Vi - 2r„ (i) 

In which r„ is the correlation between the ability scores. 

It is important to note that this is the standard deviation of the distribution of d’s 
but it is not at all the standard error of a single ' d'. 

Let the true scores corresponding to zi and z, be z«> (z wsubinSnity) and z «> (i 
sub-omega) and then one needs to calculate o-d —eC—w. 

That is a standard deviation of the d's for constant values of Z« and z w which 
will be given by: 

o-d-oorti(l) -r«(2) 

This formula makes possible the determination of the probable errors of Judgements 
of difference of abilities within the Individuals. 

P.E. (of Individual Zc —zO - ’ 6745 V 2-r t t (1) -r« V) \ 

- . 
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If the distribution of differences for the entire population should have the «»m» 
standard deviation as this, then obviously, the obtained differences are no greater 
than chance indicates, However, the standard deviation for the group, of obtained 
differences is o-d and this standard deviation is greater than the former for every 
combination by two’s of the tests in the battery. The type of situation is pictured 
in the figure drawn below: 


FIGURE 13 

Distribution of o-d-to .« and o-d 



(^-Distances. 


The dotted curve is a distribution of o-d-n -w and the full line curve is a distribu¬ 
tion of the same total area of o-d should the full line curve coincide the dotted line 
curve then the differences found would, on the whole, be greater than chance suggests, 
but if the full line curve has the greater standard deviation then, for the proportion of 
cases, represented by the shaded area the obtained differences are greater than chance 
suggosts. The proportion represented by the shaded area depends upon theratio of the 
standard deviations, o-d- «o -,w and o-d. The proportion, knowing the ratio can be 
read from the table given below t' 
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TABLE 


Proportion of Differences in Excess of the Chance Proportion 


ad -«) -a>/(rd 

Proportions 

crd-ca -tiijcrd 

Proportions 

•02 

•950 

•70 

•171 

•05 

■888 

•75 

-138 

‘10 

■798 

•80 

•108 

•15 

•719 

•85 

•078 

•20 

•647 

•90 

•051 

•25 

■582 

•95 

•025 

•30 

•522 

•99 

•005 

•35 

•467 



•40 

•415 



•45 

■367 



•50 

•323 



•55 

•281 



•60 

•242 



•65 

•205 




The ratios represent the proportion of differences in excess of the chance proportion, 
or in other words, differences not attributable to either the unreliability of the tests 
or to the overlapping of measurement by them. 

Segal states that when the proportion of differences is 25% or more, it may be 
regarded as indicative of disparity among the mental traits (127). 
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Appendix—HI 

FREQUENCY DISTRIBUTIONS 


TABLE (I) 


Frequency Distribution of'V' Scores of Class VIIIStudents 


Raw 



Ages 




Scores 

12+ 

13+ 

14+ 

15+ 

16+ 

Total 

60-64 

, , 



1 


l 

55-59 

1 

2 




3 

50-54 

9 

12 

2 

1 


24 

45-49 

8 

14 

1 

1 


24 

40-44 

14 

21 

4 

4 

1 

44 

35-39 

11 

22 

11 

4 


48 

30-34 

13 

20 

14 

8 


55 

25-29 

10 

29 

18 

16 

2 

75 

20-24 

13 

27 

12 

17 

1 

70 

15-19 

3 

18 

30 

14 

4 

69 

10-14 

2 

13 

16 

13 

4 

48 

5-9 

2 

9 

12 

IP 

3 

36 

0-4 

2 

12 

3 

7 

• . 

24 

Total 

88 

199 

123 

96 

15 

521 

Mean 


28-432 

22-080 

21-010 

17-000 

26-117 

S.D. 


13-895 

10-895 

11-890 

9-129 

13-377 




TABLE (10 

- 




frequency Distribution of'V’ Scores of Class IX Students 





Ages, 



Raw 







Scores 

13+ 

14+ 

IS+ 

16+ 

77+ 

Total 

60-64 

, , 

2 

• * 



2 

55-59 

. , 

6 

1 



7 

50-54 

10 

9 

2 



21 

45-49 

6 

15 

9 



30 

40-44 

8 

18 

8 

8 

2 

44 

35-39 

10 

35 

19 

6 

6 

76 

30-34 

14 

25 

14 

15 

5 

73 

25-29 

4 

22 

14 

15 

9 

64 

20-24 

5 

24 

22 

9 

10 

70 

15-19 

3 

9 

10 

9 

6 

37 

10-14 

6 

7 

8 

2 


23 

5-9 

2 

13 

8 

6 

2 

31 

0-4 

1 

5 

4 

7 

4 

21 

Total 

69 


119 

77 

44 

499 

Mean 

33-522 

31-316 

27-420 

29-338 

23-93 

29-735 

S.D. 

13-320 

13-671 

12-579 

11-799 

10-665 

12-312 
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TABLE (HO 

Frequency Distribution of'V' Scores of Class X Students 


/tow 



Ages 




14+ 

15+ 

16+ 

17+ 

18+ 

Total 

Scores 

60-64 

1 

m m 

, , 

1 


2 

55-59 

3 

7 

2 

. . 

, . 

12 

50-54 

12 

10 

3 

1 

. . 

26 

45-49 

11 

9 

9 

9 

, , 

38 

40-44 

6 

21 

20 

11 

4 

62 

35-39 

7 

15 

13 

6 

3 

44 

30-34 

6 

19 

21 

11 

3 

60 

25-29 

9 

13 

16 

8 

10 

56 

20-24 

3 

7 

11 

8 

7 

36 - 

15-19 

, * 

2 

5 

1 

1 

9 

10-14 

, * 

1 

1 

1 

2 

5 

5-9 

, „ 

3 

• , 

. , 

. * 

3 

0-4 

1 

1 

1 

1 


4 

Total 

59 

108 

102 

58 

30 

357 

Mean 

40-475 

36-675 

33-910 

34-414 

28-000 

35-417 

S.D. 

11-754 

11-849 

10-075 

10-892 

8-104 

11-353 




TABLE (Ir) 





Frequency Distribution of'V' Scores for Class XI Students 


Ra)V 



Ages 




15+ , 

16+ 

17+ 

18+ 

19+ 

Total 

Scores 

60-64 

1 

4 

1 

1 


7 

55-59 

2 

2 

3 

• , 

. . 

7 

50-54 

4 

10 

12 

6 

4 

36 

45-49 

4 

8 

16 

7 ", 

4 

39 

40-44 

3 

20 

8 

11 - 

4 

49 

35-39 

6 

25 

9 

4 

3 

47 

30-34 

4 

13 

10 

8 

3 

38 

25-29 

3 

8 

6 

10 

3 

30 

20-24 

1 

4 

5 . 

6 

2 

18 

15-19 

3 

2 

1 

• a 

1 

7 

10-14 

, , 

, , 

1 

t , 

1 

2 

5-9 

t « 


2 

. , 

• t 

2 

0-4 

-• 

•• 

1 


•• 

1 

Total 

31 

96 

75 

53 

28 

283 

Mean 

42-175 

39-344 

38-870 

37-189 

37-536- 

38-5733 

S.D. 

12-285 

9-762 

13-645 

10-283 

10-884 

11-400 
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TABLE (?) 


Frequency Distribution of R Scores of Class VIII Students 


Ages 

Scores 

12+ 

13+ 

14+ 

15+ 

16+ 

Total 

48-50 

, , 

1 

. , 

, , 

, , 

1 

45-47 

9 

20 

3 


, . 

32 

42-44 

' 23' 

34 

12 

5 

1 

75 

39-41 

21 

37 

21 

16 

1 

96 

36-38 

11 

31 

30 

12 

, . 

84 

33-35 

9 

25 

25 

21 

1 

81 

30-32 

10 

14 

5 

14 

, . 

43 

27-29 

, , 

21 

16 

13 

4 

54 

24-26 

2 

6 

8 

6 

4 

26 

21-23 

, t 

, , 

1 

4 

3 

8 

18-20 

2 

4 

1 

3 

. . 

10 

15-17 

1 

3 

, . 

1 

1 

6 

12-14 

, , 

1 

1 

1 

. . 

3 

9-11 

, , 

1 

, . 

. , 

. . 

1 

6-8 

I « 

1 

. . 

i . 

. . 

1 

3-5 

•• 

• • 




•• 

Total 

88 

199 

123 

96 

15 

521 

Mean 

38-250 

36-447 

39-110 

32-731 

27-400 

36-4449 

S.D. 

6-399 

7-615 

6-534 

6-818 

6-770 

7-485 




TABLE (vi) 





Frequency Distribution of R Scores of Class IX Students 


Raw 

Scores 



Ages 



13+ 

14+ 

15+ 

16+ 

17+ 

Total 

48-50 

1 

2 

, , 

, , 

, , 

3 

45-47 

4 

19 

3 

2 

. , 

28 

42-44 

15 

31 

18 

9 

6 

79 

39-41 

14 

38 

19 

16 

2 

89 

36-38 

16 

37 

22 

11 

11 

97 

33-35 

8 

25 

22 

13 

6 

74 

30-32 

6 

13 

19 

9 

6 

53 

27-29 

4 

12 

6 

9 

5 

36 

24-26 

1 

2 

4 

3 

4 

14 

21-23 


-5 

1 

4 

3 

13 

18-20 


2 

2 

, , 

1 

5 

15-17 


2 

2 

, , 

, , 

4 

12-14 


1 

, , 

, 4 

t • 

1 

9-11 


1 

, t 

, , 

, , 

1 

6-8 



, , 

1 

, , 

1 

3-5 


■■ 

1 

•• 


I 

Total 

69 

190 

119 

77 

44 

499 

Mean 

38-044 

36-947 

35-180 

34-662 

33-18 

35-993 

S.D. 

5-166 

7-218 

7-315 

6-843 

6-471 

7-610 


m 










TABLE (VII) 

Frequency Distribution of R Scores of Class X Students 



59 

40 051 
4-543 


108 

38-898 

5-516 


TABLE (vlU) 

Frequency Distribution of R Scores of Class XI Students^ 


31 

40-097 

5-821 


36 

40-594 

4-343 


75 

39-720 

6-181 


53 

37-509 

7-4358 


28 

37-857 

6-843 


283 
39-459 
6 042 







TABLE (lx) 


Frequency Distribution of N Scores of Class VIII Students 


Raw 

Scores 




Ages 



12+ 

13+ 

14+ 

15+ 

16+ 

Total 

33-35 







30-32 

. , 

• , 

, . 

. . 

• . 

. , 

27-29 

1 

1 

. f 

, , 

. t 

2 

24-26 

. , 

. , 

, • 

, , 

. , 

. , 

21-23 

3 

9 

2 

1 

... 

15 

18-20 

7 

10 

2 

1 

. . 

20 

15-17 

8 

13 

3 

3 

„ 

32 

12-14 

17 

27 

8 

2 

. , 

54 

9-11 

16 

44 

14 

8 

3 

85 

6-3 

20 

41 

34 

31 

1 

127 

3-5 

9 

29 

27 

24 

5 

94 

0-2 

7 

25 

28 

26 

6 

91 

Total 

88 

199 

123 

96 

15 

521 

Mean 

10-443 

8-769 

6-780 

5-563 

4-200 

7-848 

S.D. 

5-691 

5-717 

4-973 

3-942 

3-371 

5-482 



TABLE (x) 

Frequency Distribution of N Scores of Class IX Students 


Raw 



Ages 




Scores 

13+ 

14+ 

15+ 

16+ 

17+ 

Total 

33-35 


1 




1 

30-32 

. . 

1 

1 

♦ i 


2 

21-29 


3 

. t 

. , 


3 

2-4-26 

2 

6 

1 

, . 


9 

21-23 

8 

8 

5 

. . 


21 

18-20 

7 

9 

6 

2 


24 

15-17 

8 

25 

6 

6 

3 

48 

12-14 

10 

16 

16 

7 

1 

50 

9-11 

14 

38 

28 

14 

9 

103 

6-8 

4 

30 

25 

16 

9 

84 

3-5 

7 

25 

16 

14 

7 

69 

0-2 

9 

28 

15 

18 

15 

85 

Total 

69 

190 

119 

77 

44 

499 

Mean 

11-913 

10-379 


7-156 

5-840 

9-458 

S.D. 

6-978 

7-137 

6-755 

5-032 

4-532 

6-543 
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TABLE (si) 


Frequency Distribution of N Scores of Class X Students 


Raw 

Scores 



Ages 



14+ 

75+ 

16+ 

17+ 

78+ 

Total 

33-35 

t # 

( ( 





30-32 

. . 

1 

3 



4 

27-29 

1 

4 

2 

4 ( 


7 

24-26 

6 

8 

3 

1 


18 

21-23 

10 

7 

4 

1 


22 

18-20 

4 

12 

11 

2 


29 

15-17 

5 

11 

10 

11 

1 

38 

12-14 

11 

7 

8 

4 

1 

31 

9-11 

9 

20 

23 

11 

5 

68 

6-8 

3 

16 

12 

10 

7 

48 

3-5 

8 

9 

8 

6 

3 

34 

0-2 

2 

13 

18 

12 

13 

58 

Total 

59 

108 

102 

58 

30 

357 

Mean 

14-271 

12-528 

11-260 

9-121 


11-277 

S.D. 

7-332 

7-939 

7-819 

6-207 

4-277 

7-684 


TABLE (xll) 

Frequency Distribution of N Scores of Class XI Students 

Raw 

Scores 



Ages 



75+ 

16+ 

17+ 

78+ 

19+ 

Total 

33-35 


3 

1 


* ■ 

4' 

30-32 

1 

4 

6 

2 

• ■ 

13 

27-29 

3 

9 

3 

2 

t ■ 

17 

24-26 

3 

10 

12 

5 

2 

32 

21-23 

5 • 

10 

... 

2 

1 

18 

18-20 

2 

13 

4 

7 ' 

2 

28 

15-17 

4 

16 

11 

6 

5 

42 

12-14 

7 

10 

8 

3 

1 

29 

9-11 

5 

7 

14 

11 

6 

43 

6-8 

* , 

5 

7 

4 

2 

18. 

3-5 

1 

3 

2 

6 

4 

16 

0-2 

>• 

6 

7 

5 

5 

23 

Total 

31 

96 

75 

53 

28 

283 

Mean 

17-645 



13-623 

10-643 

15-671 

S.D. 

6-834 

8-348 

9-020 

8-452 

7‘320 

8-604 
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TABLE (xlr) 

Frequency Distribution of'S' Scons for Class JX Students 



499 
22-262 
11 ■963 
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TABLE (zv) 

Frequency Distribution of'S' Scores for Class X Students 


Ages 

Saw - -—-- — -— ~ 

Scores ;^+ jj+ 16 + 17 + 18 + Total 


55-59 1 

50-54 1 

45-49 6 

40-44 6 

35-39 5 

30-34 11 

25-29 10 

20-24 8 

15-19 5 

10-14 3 

5-9 2 

0-4 1 


1 

. 

5 

6 

5 

5 

14 

9 

14 

11 

11 

20 

22 

4 

10 

13 

6 

13 

10 

7 

5 

7 

5 

7 


2 

1 ..13 

3 1 20 

2 2 33 

6 2 38 

5 5 52 

7 3 46 

6 4 41 

12 1 27 

10 4 34 

5 4 23 

1 4 18 


Total 

Mean 

S.D. 

59 

29-881 

12-006 

108 

28-620 

13-191 

102 

26-800 

13-614 

58 

23-121 

12-105 

30 

21-167 

13-354 

357 

26-789 

13-257 




TABLE (xvl) 




Frequency Distribution of‘S' Scores for Class XI Students 




Ages 



Raw 

Scores 

15+ 

16+ 

17 + 

18+ 

IP* 

Total 


55- 

, » 

1 

50- 

4 

5 

45- 

4 

12 

40- 

2 

16 

35- 

3 

15 

30- 

4 

9 

25- 

5 

12 

20- 

2 

7 

15- 

2 

8 

10- 

> ■ 

8 

5- 

2 

1 

0- 

3 

2 


2 

3 

4 
10 
12 

7 

14 

11 

6 

3 

2 

1 


1 

2 

1 

3 

6 

11 

6 

7 

5 

6 
3 
2 


2 

3 

2 

3 

4 
3 

5 
2 
1 
3 


4 

16 

21 

34 

38 

34 

41 

30 

26 

19 

9 

11 


Total 31 96 

Mean 30-080 32-469 

S.D. 15-757 12-790 

441WJLU IL-wmi " MW i.l i * 1 m 


IS 

30-930 

11-953 


53 

26-528 

12-833 


28 

24-143 

13-851 


283 

29-932 

13-324 


l?9’ 


INDIAN EDUCATIONAL REVIEW 

Volume 8, Nwnber 2, July 1973 


TABLE (xvll) 

Frequency Distribution of ‘ C ’ Scores for Class VIII Students 


Raw 



Ages 




Scores 

/ 2+ 

13+ 

14+ 

15+ 

16+ 

Total 

95-99 

. . 

i . 

. . 

. . 


. . 

90-94 


•• 

• • 

• • 



85-89 



• • 

• • 


•• 

80-84 

" 

1 


.. 


1 

75-79 

.. 

2 

-• 

.. 


2 

70-74 

3 

1 


• * 


4 

65-69 

1 

4 

1 

1 


7 

60-64 

2 

11 

2 

4 


19 

55-59 

6 

14 

3 

•• 


23 

50-54 

8 

19 

3 

2 


32 

45-49 

25 

25 

21 

18 

3 

92 

40-44 

11 

30 

20 , , 

17 

3 

81 

35-39 

7 

33 

32 

18 

5 

95 

30-34 

11 

21 

14 

6 

1 

53 

25-29 

7 

15 

12 

8 

1 

43 

20-24 

4 

11 

9 

7 

1 

32 

15-19 

2 

4 

4 

6 

1 

17 

10-14 

1 

3 

2 

4 * 

. • 

10 

5-9 

- . 

5 

• . 

4 

* • 

9 

0-4 

•• 

•• 

•• 

1 

•• 

I 

Total 

88 

199 

123 

96 

19 

521 

Mean 

42*455 

40*995 

37*330 

35*281 

36*667 

39*199 

S.D. 

12*449 

14*164 

10*296 

13*781 

12*242 

13*178 


MO 








STABILIZATION OF ABILITIES DURING 

Adolescence— II 


TABLE (xviii) 


Frequency Distribution of ‘ C ’ Scores for Class IX Students 


Raw _ 



Ages 




Scores 

13+ 

14+ 

15+ 

16+ 

17+ 

Total 

95-99 

. . 

. . 

1 

, , 

, # 

8 

90-94 

• • 

• • 

.. 

. . 

. . 

• . 

85-89 

.. 

1 

1 

. » 

• . 

2 

£0-84 

•. 

4 

1 

. . 

. • 

5- 

75-79 

4 

4 

1 

. . 

. . 

9 

70-74 

2 

3 

3 

1 

• . 

9 . 

65-69 

3 

3 

3 

2 

. • 

11 . 

60-64 

8 

16 

7 

3 

5 

39 

55-59 

5 

22 

13 

10 

4 

54 

50-54 

9 

18 

17 

14 

2 

60 

45-49 

9 

31 

18 

15 

7 

80 

40-44 

10 

21 

19 

9 

8 

67 

35-39 

8 

24 

15 

5 

8 

60 

30-34 

3 

20 

9 

6 

3 

41 

25-29 

3 

9 

2 

1 

2 

17 - - 

20-24 

1 

3 

1 

2 

3 • 

10 •• 

15-19 

1 , 

2 

1 

3 

1 

8.-- 

10-14 

1 

1 

.. 

1 

• » 

3 

5-9 

2 

1 

1 

1 


5 ; 

0-4 


5 

6 

4 

1 

16 

Total 

69 

190 

119 

77 

44 

499 

Mean 

47-580 

46-079 

45-280 

42-844 

41-770 

45-217, 

S.D. 

16-009 

16-530 

16-505 

16-006 

13-184 

16-179 


14't 
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TABLE (xlx) 

Frequency Distribution of'C’ Scores for Class X Students 


Raw 



Ages 



■ 

■ Scores 

14+ 

15+ 

16+ 

17+ 

18+ 

Total 

95- 

1 

1 

1 

. . 


3 

90- 

.. 


1 

• > 


1 

85- 

1 

• a 

• • 

2 


3 

80- 

« . 

2 

2 

• • 


4 

75- 

3 

2 

4 

3 


12 

70- 

2 

4 

6 

1 


13 

65- 

6 

8 

3 

4 


21 

60- 

4 

14 

13 

4 


36 

35- 

9 

16 

12 

3 

3 

43 

30- 

11 

10 

15 

9 

4 

54 

45- 

8 

18 

17 

11 

6 

60 

40- 

4 

11 

12 

5 

5 

37 

35- 

4 

5 

5 

11 

3 > 

28 

30-• 

2 

2 

5 

2 

3 

14 

25- 

• * 

3 

3 

1 

3 

10 

20- 

1 

• • 

2 

1 

■ » 

4 

15- 

1 

1 

.. 

» • 

• ( 

2 

10- 

■ a 

-- 

• i • 

• t 

a • 

.. 

5- 

■ i • 

1 

• ■ 

. . 

2 

3 

0- 

2 

5 

1 

1 

•• 

9 

Total 

59 

108 

102 

58 

30 

357 

Mean 

52-424 

50-657 

52'340 

49-672 

42-3733 

50-473 

S.D. 

17-278 

16-992 

15'183 

15-594 

13-114 

16-265 


m- 





stabilization of abilities during 

ADOLESCENCE—II 


TABLE (act) 

Frequency Distribution of'C' Scores for Class XI Students 


Raw 



Ages 




Scores 

15+ 

16+ 

17+ 

18+ 

19+ 

Total 

95-99 

• • 

1 

1 

1 


3 

90-94 

M 

2 

2 

.» 


4 

85-89 

• f 

1 

4 

. . 

» < 

5 

80-84 

2 

3 

1 

. a 

. . 

6 

75-79 

3 

5 

1 

2 

. a 

11 

70-74 

1 

3 

9 

1 

a , 

14 

65-69 

4 

13 

14 

2 

3 

36 

60-64 

4 

7 

10 

4 

3 

28 

' 55-59 

3 

14 

7 

7 

3 

34 

50-54 

6 

12 

9 

9 

5 

41 

45-49 

5 

11 

7 

9 

8 

40 

40-44 

1 

12 

2 

6 

2 

23 

33.-39 

0 

3 

1 

3 

2 

9 

30-34 

1 

1 

1 

2.. 

- ■ 

J 

25-29 

> . 

1 

2 

I 

1 

J 

4-20-24 

» • 

■ • 

a • 

• * 

1 

1 

15-19. 

• t 


• * 

• t 

.. 

-. 

JO-14 

• • 

'* 

3 

1 


4 

5-9 

1 

3 

1 

4 


9 

0-4 


4 

■■ 

1 


5 

Total 

31 

96 

75 

64 

28 

283 

Moan 

57-484 

53-771 

54-200 

52-344 

50-036 

52-654 

S.D. 

15-457 

19-473 

18-171 

18-862 

10-884 

18-166 


143 
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TABEE (xxl) 


Frequency Distribution of M Scores of Class VIII Students 


Rqw 



Ages 




Scores 

12 * 

2J+ 

14 + 

75* 

26+ 

Total 

100- 

• . 

9 • 

# . 



V ■ 

95- 

» • 

1 

. . * 

. . 

4 m 

1 - 

90- 


3 

. . 

. . * 


3 

85- 


4 : 

1 . 

M * 


5 

80- 

3 

6 ‘ 

5 < 

• » 


14 

IS- 

4 

12 , 

5 : 

2 ’ 

» * 

23 ‘ 

70- 

10 • 

26 - 

11 V 

7 

2 

56- 

65-, 

17 

49 

19 ' 

17 ; 

3 

105 ‘ : 

60- 

13 : 

49 1 

25 

16 

2 

105. 

55- 

17 

33 

26 

21 

2 

99 

50-, 

15 

11 

18 

19 ‘ 

4 

6T 

45-. 

4 

4 

11 • 

9 

2 

30 

40- 

4 

• a 

2 

5 

. # 

11 

35- 

1 



. . 

» • 

I 

30- 

25- 

• • 

1 

■ ■ 


*!•» 

« • 

aia 

1- 

a a 

2th. 


* ■ 



•»#» 

il.’ 

Total 

88 

199 

123 

9 6 , 

15 

521 

•Mean 

65-921 

65-342 

61-110 

63-406 

59-000 

63-901 

S.D. 

9-869 

9-203 

9-436 

8-452 

8-327 

9-423 


m 



STABILIZATION OP ABlLlTItS DURING 
ADOLESCENCE—II 


TABLE (xxii) 

frequency Distribution cf ' M' Scores of Class IX Students 



100- 

■> 

■■ 

-• 




95- 

. 

-• 

•• 


•• 


90- 

• • 

• • 

-• 

•• 

•• 


85- 

.. 

1 


-• 

■■ 

1 

80- 

2 

2 

• • 

• 

•• 

4 

75- 

.. 

1 

• • 

1 

2 

4 

70- 

2 

6 

1 


2 

11 

65- 

1 

7 

2 

2 

■■ 

12 

60- 

9 

29 

3 

4 

1 

37 

55- 

11 

24 

9 

4 

2 

50 

50- 

9 

27 

14 

11 

7 

68 

45- 

14 

28 

15 

13 

8 

78 

40- 

5 

27 

25 

17 

13 

87 

35- 

9 

31 

18 

17 

1 

76 

30- 

7 

9 

20 

6 

6 

48 

25- 

, . 

5 

5 

1 

2 

13 

20- 

■■ 

2 

7 

1 


10 

Total 

69 

190 

119 

77 

44 

49? 

Mean 

50-044 

48-974 

46-870 

44-857 

46-430 

47-760 

S.D. 

11-765 

12-006 

' 10-660 

\ 

9-882 

IT* 881 

11-469 
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TABLE (xxlli) 

Frequency Distribution of l M' Scores of Class X Students , 


-Raw 


: 

- Ages 




Scores 

14+ 

15+ 

16+ 

17+ 

18+ 

Total 

100- 

. , 


, . 

, . 


. . 

95- 

.. 

. . 

1 

•- 


1 

90- 


-- 

.. 

• • 



85-- 

1 

•• 

2 

• • 


3 

80- 

. . 

1 

1 



2 

75- 

4 

2 1 

3 

«• 


9 

70t 

3 

8 

5 

1 


17 

65- ‘ 

8 

8 

12 

2 

* 

30 

60* 

10 

24 

11 

1 


46 

55-- 

12 

17 

23 

5 

4 

61 

50- 

11 

14 

15 

8 

4 

52 

45-- 

1 

17 

15 

6 

7 

46 

40- 

2 

7 V 

8 

10 

4 

31 

35*- 

5 

6 \ 

3 . 

12 

5 

31 

30- 

2 ' 

2 

2 

8 

3 . 

17 

25* 

- • 

2 

1 

4 

1 

8 

20*- 

*■ 

•- 

•• 

1 

2 . 

3 

Total- 

59 

108 

102 

58 

30 

357 

Mean 

57 ; 678 

55'241 

51-510 

48-121 

42-833 

52-378 

S.D..: 

11-'943 

11-125 

12-056 

11-044 

9-840 

12170 


-146 









STABILIZATION OF ABILITIES DURING' 
ADOLESCENCE— IT 


TABLE (xzIt) 

Frequency Distribution of' M' Scores for Class XI Students 


Raw 

Scores 



Ages 




IS* 

16 + 

17+ 

13 + 

19+ 

Total 

100-104 


• 





95-99 

.. 


. . 

. . 



90-94 




1 


1 

85-89 

■ 

1 

• • 

. . 


1 ' 

80-84 

• • 

4 

2 

. . 


6 

75-79 

2 

4 

•• 

2 


8 

70-74 

5 

13 

3 

3 


24 

65-69 

3 

12 

5 

3 

2 

25 

60-64 

2 

16 

7 

3 

5 

33 

55-59 

6 

12 

7 

3 

4 

33 

50-54 

3 

5 

14 

11 

5 

38 

45-49 

1 

12 

8 

12 

5 

38 

40-44 

6 

9 

8 

6 

4 

33 - 

35-39 

3 

5 

13 

4 

- - 

25 

30-34 


1 

5 

3 

1 

10 

25-29 

• ■ 

1 

3 

1 

1 

6 

20-24 

• ■ 

■■ 

-• 

1 

.. 

1 

15-19 


•• 


■■ 

1 

1 

Total 

31 

96 

75 

53 

28 

283- 

Mean 

59-001 

58-771 

54-470 

50 962 

50-393 

55,--075 

1 

S.D. 

\ 

12-894 

12-950 

12-616 

13-565 

11-577 

13-214 

1 


: 14 ? 
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Appendix—IV 

RATES AND ANGLES OF GROWTH 
TABLE (xxv) 


Growth of Verbal Ability 


Lmv*1 nf 

First Year 

Second Year 

Third Year 

Brightness Growth Growth 

Growth 

Growth 

Grow th 

Growth 

Angle Bate 

Angle 

Rate 

A.gle 

Rate 

I 0’ 

0 0 Score 

50" 

7'0 Score 

19= 

1-7 Score 

II 27° 

2 9 Score 

41° 

5-4 Score 

25° 

2’6 Score 

III 41" 

5-4 Score 

49" 

6 5 Score 

50’ 

5-0 Score 

IV 54“ 

8 • 3 Score 

41° 

5-1 Score 

25° 

2'7 Score 

V 50" 

6'9 Score 

35° 

4-1 Score 

60’ 

9-5 Score 



TABLE (xxvl) 




Growth of Spatial Ability 




First Year 


Second Year 

Third Year 

Level of 






Brightness 

Growth Growth Growth Growth 

Growth 

i Growth 


Angle Rate 

Angle Rate 

Angle 

Rate 

I 

11° 

1-6 

40’ 4-6 

8° 

0-8 

II 

-10" 

■M 

46° 5-4 

40" 

3-8 

III 

8° 

0-8 

41° 4 9 

38° 

41 

IV 

-5" 

■02 

41° 4-9 

33° 

21 

V 

ir 

16 

0= 00 

35° 

31 


TABLE (zxrll) 


Growth of Clerical Ability 


Level of 
Brightness 

First Year 

Second Year 

Third Year 

Growth 

Angle 

Growth 

Rate 

Growth 

Angle 

Growth 

Rate 

Growth 

Angle 

Growth 

Rate 

1 

40" 

S'l 

38° 

4-8 

40° 

51 

II 

40" 

5-1 

35° 

4-6 

29° 

31 

III 

55“ 

80 

50“ 

7-0 

19° 

1-9 

IV 

53“ 

7-5 

50“ 

6-9 

25° 

2-6 

V 

wksm 

5-1 

1° 

0-6 

54° 

7-6 


14 ? 









STABILIZATION OF ABILITIES DURING 
ADOLESCENCE— II 


TABLE (xxviil) 


Growth of Mechanical Ability 


Level of 
Brightness 

First Year 

Second Year 

Third Year 

Growth 

Angie 

Growth 

Rate 

Growth 

Angle 

Growth 

Rate 

Growth 

Angle 

Growth 

Rate 

I 

—71° 

-15-9 

34“ 

76 

10“ 

1-3 

II 

—67° 

—164 

30’ 

6-3 

17’ 

3-5 

m 

—78° 

—14-2 

20“ 

4 6 

15“ 

30 

IV 


-18-5 

16° 

3-3 

15“ 

2-8 

V 

—82“ 

-12-6 

—16“ 

-8-6 

34“ 

7-6 



TABLE (xxlx) 






Growth of Reasoning Ability 




First Year 

Second Year 

Third Year 

T 1 f» 














Brightness 

Growth 

Growth 

Growth 

Growth 

Growth 

Growth 


Angie 

Rate 

Angle 

Rate 

Angle 

Rale 

I 


—14 

18“ 

23 

0’ 

0 4 

II 



11“ 

16 

10“ 

14 

III 



IT 

3-6 

12“ 

1-8 

IV 

16“ 


30’ 

4 3 

—2“ 

-0-5 

V 

45° 

79 

19’ 

2-5 

20’ 

2-8 



TABLE (xxx) 






Growth of Numerical Ability 




First Year 

Second Year 

Third Year 

Level of 













Brightness 

Growth 

Growth 

Growth 

Growth 

Growth 

Growth 


Angle 

Rate ■ 

Angle 

Rate 

Angle 

Fate 

I 

23° 

1-7 

24“ 

1-8 

33“ 

2-9 

II 

2° 

04 

20’ 

1-5 

46' 

6-8 

III 

33“ 

2-9 

19“ 

1-3 

40’ 

4-1 

IV 

20’ 

14 

26“ 

2-1 

37’ 

3-5 

V 

26“ 

2-1 

—16“ 

—1-0 

40’ 

5-5 , 


m 
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TABLE (xxxi) 

Growth of ibllitles for the Modal Age Group 


Abilities 



Growth 



First Year 

Second Year 

Third Year 

Growth 

Angle 

Growth 

Rate 

Growth Growth 
Angle Rate 

Growth 

Angle 

Growth 

Rate 

■ V 


2-21 

4-19 


2-08 

R 


0-73 

2-85 


2-47 

N 


2-10 

2-79 


6-79 

S 


-090 

4-16 


2-94 

c 


2-90 

2-70 


1-82 

M 


-12-60 

5-17 


2-72 


aso 



STABILIZATION' OF ABILITIES DURING 
' - , . ADOLESCENCE— II 


Appendix V 

CORRELATION MATRICES 

The product moment r *s were calculated for each age-cum-grade group, by 
using the diagonal method, The computational checks were employed at all stages. 
The mean * r’s were computed with the aid of R A. Fisher’s z-function since individual 
r’s varied widely. The significance of the r’s at 5 % level was determined with the help 
of Statistical Tables of R. A, Fisher and F. Yates The correlation matrices for 
each grade cum-age-groups are given below: 


FIRST LEVEL OF BRIGHTNESS 


Correlation Matrix: Class VUIjAge 12+(If =88) 



V 

R 

N 

S 

C 

M 

Mean ‘ r ’ 

V 

, , 

•6075* 

•1620 

•3210* 

■2357* 

■4045* 

•35 

R 

•6075* 


•1124 

•3065* 

•2164* 

•3493* 

•34 

N 

.1620 

.1124 

... 

.2371* 

.0613 

.1463 

.14 

S 

•3210* 

•3065* 

•2371* 

, , 

■2781* 

•3461* 

■30 

C 

•2357* 

■2165* 

•6013 

•2781* 

, , 

•1280 

■19 

M 

•4045* 

•3493 

•1463 

•3461* 

•1280 


■28 


Correlation Matrix: Class IX/Age 13-l-(N=69) 



V 

R 

N 

S 

C 

M 

Mean’ r' . 

V 


•3548* 

•2598* 

•0141 

■3320* 

■3618* 

•■26 - 

R 

•3548 

, , 

•4970* 

■2187 

■3420* 

•4007* 

•36 

N 

■2508 

•4970 

, , 

•2419* 

■4520* 

•2182 

•34 

S 

•0141 

•2187 

•2419 


•2071 

•3815* 

•22 

c 

•3320 

•3420 

•4520 

•2071 

. . 

•2052 

•31 

M 

•3618 

•4007 

•2182 

•3815 

•2052 

•• 

•32 

" 


Correlation Matrix: Class X/Agi 

r 14+(N= 

>59) 



V 

R 

N 

S 

C 

M ' 

Mean' r ’ 

V 


•4229* 

■2201 

•1936 

•1030 

•1948 

•23 

R 

•4220 

, , 

•3894* 

■3102* 

•1546 

•3664* 

•33 

N 

•2201 

•3894 

, , 

•17J82 

•2100 

•4183* 

•28 

S 

•1936 

■3102 

•1722 

•0979 

•3469* 

•23 

c 

•1030 

•1546 

•2100 

•0979 

. , 

■0383 

•12 

M 

■1948 

•3664 

•4183 

•3469 

•0383 


•27 
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Correlation Matrix: Class XljAge 15+(N=31) 



V 

R 

IV 

S 

C 

M 

Mean' r' 

V 


•3960* 

•0121 

•0265 

•0442 

•3231 

•16 

R 

■39SO* 

. . 

■1165 

•1706 

■0828 

•1474 

■19 

N 

—0121 

•1163 

. , 

■1643 

•3567* 

•0976 

•15 

S 

■0265 

•1706 

•1643 

, , 

•3208 

•4511* 

•23 

c 

■0442 

•0828 

•3567* 

•3208 

, , 

■3320 

•23 

M 

■3231 

•1474 

•0976 

■4511 

•3320 

•• 

•27 


*—Significant Correlation at 5% level. 






SECOND LEVEL OF BRIGHTNESS 





Correlation Matrix: Class VUIfAge 13+ {N=199) 



V 

R 

JV 


C 

M 

Mean' r ’ 

V 

, , 

•5157* 

•3578* 

•3358* 

•2209* 

•3978* 

■37 

R 

•5157* 

, . 

•3222* 

•3200* 

•3527* 

•3275* 

-37 

N 

•3578* 

•3222* 

, , 

•3565* 

•2493* 

■3128* 

•32 

S 

•3358* 


•3565* 

, , 

•2178* 

•5043* 

•35 

c 

-2209* 

•3527* 

•2493* 

•2178* 

, , 

■1667+ 

•24 

M 

•3978* 

■3275* 

•3128* 

•5043* 

•1667* 

•• 

•34 



Correlation Matrix: Class IX/Age 14+ (N= 

19C) 



V 

R 

N 

S 

C 

M 

Mean' r ' 

V 

. . 

•5770* 

•4664* 

•1898* 

•3244* 

RJRI 


R 

■5770 

. . 

•3468* 

•1909 

•3580* 



N 

-4664 

•3468 

, • 

■2876* 

•3764* 

xwt 1 


S 

■1898 

•1909 

•2876 

, # 

•2532* 

■3013* 

•24 

c 

•3244 

■3580 

■3764 

•2532 

, , 

•4037* 

•34 

M 

•4150 

■2259 

•4281 

•3013 

•4037 

, . 

•35 


Correlation Matrix: Class X/Age 15+ (Af=7'5) 



V 

R 

N 

S 

C 

M 

Mean' r ’ 

V 

. , 

■2998* 

■2567* 

•0967 

•0933 

•1274 

•18 

R 

•2998 ' 

. , 

•2361* 

•0818 

•0865 

■1761 

•18 

N 

•2567 

■2361 

. . 

•2659+ 

•1168 

■4404* 

•27 

S 

•0967 

•0318 

•2659 

. , 

•2555* 

•2608+ 

•20 

c 

•0933 

•0365 

•1168 

■2555 


■1063 

•14 

M 

•1274 

■1761 ' 

-4404 

-2603 

•1063 

, , 

•23 










STABILIZATION OF ABILITIES DURING 
ADOLESCENCE— II 


Correlation Matrix : Class XijAge 16+(N=96) 



V 

R 

N 

S 

C 

M 

Mean' r' 

V 

% . 

•3210* 

•3238* 

■1393 

•0672 

■2556* 

■23 

R 

•3210* 

. . 

■2144* 

•1806 

•2869* 

•1396 

■23 

N 

•3238* 

•2144* 

. . 

•4533* 

■3722* 

■4396* 

•36 

S 

•1393 

•1806 

•4533* 

, , 

•2769* 

•5138* 

•32 

C 

•0672 

■2869* 

•3722* 

•2769* 

, , 

■2437* 

•25 

M 

•2556* 

•1396 

•4396* 

•5138* 

•2437* 

•• 

•33 


♦—Significant Correlation at 5 % level. 






THIRD LEVEL 

OF BRIGHTNESS 





Correlation Matrix: Class VIIIjAge 14+ (AT= 

123) 



V 

Jl 

N 

S 

C 

M 

Mean' r * 

V 


•3764’ 

•2457’ 

•3781* 

■1998* 

■4343* 

■33 

R 

•3764* 

, , 

■2597’ 

•2364* 

■1492 

•3847* 

•30 

N 

•2457* 

•2597* 

, , 

•1604 

•1517 

■3015* 

■23 

S 

•3781* 

•2364* 

•1604 

. * 

■1420 

•4759* 

•28 

C 

•1998* 

•1492 

■1517 

•1420 

, . 

•2435* 

■18 

M 

•3847* 

•3847* 

•3015 

■4759* 

•2435* 

•• 

•37 



Correlation Matrix: Class IX/Age 15+ (N— 

US) 



V 

R 

N 

S 

C 

M 

Mean'r' 

V 


•3789’ 

•2295* 

■1336 

•1639 

•1289 

•21 

R 

•3789 

, , 

■1794 

■1467 

•0957 

•1225 

•19 

N 

■2293 

•1794 

. , 

■2669* 

•3585* 

•2276* 

•25 

S 

•1336 

•1467 

■2669* 

. . 

•1622 

•3180* 

•21 

c. 

•1639 

•0957 

•3585* 

•3622 

. . 

•1828* 

■20 

M 

•1289 

■1223 

•2276* 

•3180* 

•1828* 


•2P 



Correlation Matrix: Class XjAge 16+ (N~ 

172) 



V 

R 

N 

S 

C 

M 

Mean' r ’ 

V 


•2266’ 

•0645 

•0114 

■0486 

•1268 

•10 

R 

•2266’ 


•1607 

•1057 

•2077’ 

•0819 

•16. 

N 

•0645 

•1607 


•2834* 

•1648 

•2858* 

. -19 - 

S 

■0114 

•1037 

•2834* 

a , 

•3194* 

■4597* 

•24 

C 

•0186 

•2077’ 

•1648 

•3194* 

. . 

• 1518 

*18 

M 

-1263 

•0319 

■2858* 

•4597* 

•1518 

' • 

•23 
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Correlation Matrix: Class XIIAge 17-\- (JV=75) 



V 

R 

N 

S 

C 

M 

Mean' r' 

V 


•3176* 

•2942* 

•2899* 

•1599 

•4081* 

•30 

R 

•3176* 

, , 

■1913 

2261* 

•0981 

•3346* 

•24 

N 

■2942* 

■1913 


3848* 

•2383* 

■3978* 

•30 

S 

•2899* 

•2261* 

■3346* 

, , 

•3064* 

■5764* 

•36 

C 

1599* 

•0981 

•2383* 

•3064* 

. , 

•3016* 

•23 

M 

•4081* 

•3546* 

•3978* 

•5764* 

•3016* 


41 

*—Significant Correlation at 5 % level. 






FOURTH LEVEL 

OF BRIGHTNESS 





Correlation Matrix: Class VIII1 Age 15+(N= 

-96) 



V 

R 

N 

S 

C 

M 

Mean' r' 

V 


•5322* 

•2219* 

•0219 

•0394 

•1607 

•21 

R 

•5322* 

, , 

•3067* 

•0717 

•0593 

•2547* 

•25 i 

N 

•2219* 

•3067* 

t , 

•1272 

■1247 

•2816* 

■21 

S 

•0219 

•0717 

•1272 


•1543 

■2463* 

•13 

c 

• 0394 

•0593 

•1247 

•1543 

. , 

■2582* 

•13 

M 

•1607 

•2547* 

•2816* 

•2463* 

•2582* 

•• 

■24 



Correlation Matrix: Class IXJAge 16+(N= 

77) 



V 

R 

N 

S 

C 

M 

Mean ' r' 

V 

.. 

•4467* 

■2897* 

•2752* 

•2019 

•1677 

•28 

R 

■4467* 

. . 

•0448 

•2284* 

•3240* 

•2037 

■25 

N 

•2897* 

•0448 

, , 

■2865* 

•1625* 

■2177 

•20 

S 

•2752* 

•2284* 

•2865* 

, . 

•2311* 

•3651* 

■28 

C 

•2019 

•3240* 

•1625* 

•2311* 

. , 

•0199 

■19 

M 

•1677 

•2037 

•2177 

•3651* 

■0199 


•20 



Correlation Matrix: Class X/Age 17+(N-= 

58) 



V 

R 

N 

S 

C 

M 

Mean' r ’ 

V 

, , 

' -2996* 

•0864 

•0841 

■0980 

•0753 

•13 

R 

•2996* 

. . 

•0748 

•0994 

•0812 

•1617 

•14 

N 

■0864 

•0748 

, • 

•1780 

•0188 

•1144 

•09 

S 

•0841 

•0994 



•3045* 

•4891* 

•24 

C 

•0980 

•0812 

•0188 

■3045* 


•0177 

■11 

M 

•0573 

•1617 

•1144 

•4891* 

•4891* 


. '20 
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Correlation Matrix: Class XljAge 18 (N=S3) 



V 

R 

N 

S 

C 

M 

Mean' r' 

V 

, . 

•3005* 

•0180 

•2011 

■0074 

■1910 

■IS 

R 

•3005* 

• . 

•3088* 

•3079* 

•1337 

■3228* 

•27 

N 

•0180 

•3088* 

, , 

■3565* 

■1610 

•2448 

•22 

S 

•2011 

•3079* 

■3565* 

. . 

■2324 

■4584* 

•32 

C 

•0074 

•1337 

•1610 

■2324 

, a 

•2199 

•15 

M 

■1910 

•3228* 

•2448 

■4584* 

■2199 

•• 

•29 


*—Significant Correlation at 5 % level. 






FIFTH LEVEL OF BRIGHTNESS 





Correlation Matrix: Class VlII/Age 76+ (IV 

=75) 



V 

R 

N 

S 

C 

Af 

Mean' r 1 

V 


•5825* 

•1950 

— 0158 

— 1477 

■5262* 

•25 

R 

■5825* 

, . 

■3734 

— 1845 

— 3618 

•1454 

■13 

N 

■1950 

•3734 

. . 

—3741 

•1737 - 

-3849 - 

-006 

S 

—0158 

— 1845 

— 3741 


0423 - 

-0729 ■ 

— 12 

c 

— 1477 

—3618 

•1737 

•0423 

. . — 

-1064 

—09 

M 

■5262* 

•1454 

—3849 

—0729 

— 1064 

•• 

■03 



Correlation Matrix: Class IX/Age 17 (N~ 

44) 



V 

R 

N 

S 

C 

M 

Mean' r' 

V 


■9323* 

■0004 

•0697 

■2479 - 

-0818 

•36 

R 

•9323* 

, . 

•2257 

—0096 

■2296 

•0693 

•41 

N 

•0004 

•2257 


•2725 

•0698 

■2220 

•16 

S 

•0697 

—0096 

•2725 

. , 

■1134 

•4099* 

•18 

C 

•2479 

•2296 

•0698 

•1134 


•0935 

■15 

M 

—0818 

■0693 

•2220 

•4099* 

•0935 

•• 

■15 



Correlation Matrix: Class X/Age 18 (JV= 

•30) 



V 

R 

N 

S 

C 

M 

Mean' r' 

V 


•2787 

—0317 

—•1087 

■1340 

•2613 

•11 

“r 

•2787 


•2671 

•0156 

•4320* 

•2698 

•26 

N 

—0317 

•2671 

, , 

■0423 

•3929* ■ 

— 0337 

•13 

S 

—1087 

•0156 

•0423 

. . 

■4599* 

•2779 

•15 

C 

•1340 

•4320* 

•3929* 

•4599* 

. . 

■ 4980* 

•39 

' M 

' -2613 

•2696 

—0337 

■2779 

•4989* 


' -26 
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Correlation Matrix'. Class XIjAge 19 (N=23) 



V 

R 

N 

S 


M 

Mean ‘ r ’ 

V 


■3534 

■2310 . 

•4637* 

—0288 

•4603* 

•30 

R 

■3534 

. , 

•1751 

•3076 

•9045 

•6120* 

■32 

N 

■2310 

•1751 

. , 

•0664 

•1907 

•0564 

•15 

S 

•4637* 


•0664 

. . 

■2648 

•5131* 

■33 

C 



•1907 

•2648 

, , 

■0175 

•11 

M 

■4603* 

•6120* 

•0564* 

•5131* 

•0175 

•• 

•35 


♦—Significant Correlation at 5% level. 
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Predictors of School Adaptability 

Piloo Buck 


In this study the author tries to identify those 
characteristics of Principals which contribute to 
the innovativeness of the school, and also attempts 
to develop an equation to predict school adaptability. 


The recognition of the role of the school to bring about educational 
change goes back to the years in the early fifties when the All India 
Council for Secondary Education was established and activities directly 
affecting the school programmes were sponsored by that body. The 
concept of bringing about change in school got crystalized in 1963 when 
the NCERT started the programme of intensive school improvement. 
In the year 1966, the Education Commission (1964-66) reiterated the 
role of the school and the classroom when it stated, “ The destiny of 
India is now being shaped in her classrooms This should naturally 
place the school in a key position to bring about educational change. 

A number of extension centres established by NCERT in different 
States try to infuse new ideas in school systems. But' the installation 
of these new ideas depends greatly on the adaptability i.e., the tendency ; 
of a school to adopt new ideas. 

Educational research conducted at Teachers College, Columbia 
University in early thirties concluded that cost per pupil is the best 
predic or of adaptability. Mort and others (1938) were trying to show 
the impact of local control and local initiative in financial terms over the 
adaptability of schools. The Pennsylvania study reported a correlation 
of -587 between educational expenditure and the quality of schools. ■ 
Along with Mort, Vincent (1945), Wollant (1949), Brickell (1953), Teresa 
(1955), Campbell (1956), Fumo (1956) and Ross (1957) from their different 
studies arrived at the same conclusion that among the great variety of 
factors related to innovativeness i.e., adaptability of the schools, the best 
single predictor of this dimension is educational expenditure per pupil. 

On the other hand, Carlson (1965) from his study of Alleghany 
County and West Virginia schools found that the only powerful factor 


■764 



predictors of school 

ADAPTABILITY 


in the adoption of educational innovations is the Superintendent of the 
school. He concluded at the end of his study that expenditure level is 
hot a powerful predictor of the amount of acceptance of new educational 
practices. 

Miles (1965) commenting on the different studies by Mort (1938), 
Rogers (1962), Carlson (1965), Gallaher (1965), etc., suggested that the 
organizational dynamics should be the focus of attention in any study 
oh adoption of innovations. Other researchers like Bhola (1965), 
Hughes (1965), Bennet (1968), Laverne (1968) and Roosa (1969) have also 
indicated the need to recognize the physical, social and intellectual en¬ 
vironments in studying the innovations. 

Carlson (1965) has studied such factors as characteristics of Superin¬ 
tendents, their habits of communication, their position in the social 
structure and characteristics of innovations. Under these broad cate¬ 
gories he has selected twenty-five different variables. Marion (1966) has 
mainly studied a few of the psychological traits of Superintendents and 
their relation with innovativeness. Both these studies have used multiple 
correlation and regression analysis for prediction. The studies by Rao 
(1967) and Bhogle (1969) are the only Indian studies related to adoption 
of educational innovations or a few psychological trails of principals and 
teachers. The school should be the unit in the study of innovativeness 
has been thus clearly brought out by various studies so far. Within the 
school, the principal is the key factor influencing the school 
adaptability. 

Though a considerable amount of work has already been done in 
India in the area of diffusion process and characteristics of innovations, 
the school adaptability and the administrator’s role in promoting the 
same have not been studied to any extent. It may be noted that except 
one or two, most of the investigators have studied only a few factors at 
a time. Hence, the need for having a multivariate study aiming at 
finding out the relationship between the different characteristics of the 
principal and school adaptability has prompted the present inquiry. 

Objectives 

(1) To find out whether there are certain important characteristics 
of the principal which contribute to the innovativeness of the school. 

, (2) To attempt to develop a prediction equation to predict school 
adaptability from the knowledge of principal’s perceptions, attitudes'; 
professional'experiences, etc, 
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Method and Procedure 

The study employs the descriptive—survey—correlational design 
having a cluster of independent variables and one dependent variable 
viz., school adaptability. 

Sample 

The population of the study covers all the high schools of Gujarat. 
This population consists of 1,700 high schools belonging to different 
types of management: private aided and government and, schools 
located in rural and urban areas of Gujarat State. Out of this population, 
a stratified sample of seventy schools has been taken. The criteria for 
stratification were the nature of school management and the location of 
school. Based upon this sample of schools, the corresponding seventy 
principals became the respondents. Besides this, a random sample of 
500 teachers belonging to these schools were also picked up in order to 
know their perceptions about their schools and their principals. 

Tools 

In order 1o measure the dependent and independent variables, 
following tools were used: 

(i) School Adaptability Scale (Buch). 

(ii) A Quasi Scale to Measure Independent Variables. 

(iii) A Modified Version of Organizational Climate Descriptive 

, Questionnaire (MOCDQ). 

(i) School Adaptability Scale : This scale was standardized by the 
investigator herself keeping in view the local conditions. After item 
analysis the scale included items related to nineteen innovations prevalent 
in schools of Gujarat. To each item in scale, responses were proposed 
to be collected against the questions—(i) whether introduced, (ii) partially 
or fully, (iii) year of introduction, and (iv) continued or not. The test- 
retest reliability co-efficients of the scale was established as '86 with forty 
schools of Gujarat. This scale was validated against an external criterion 
indicating two groups of schools—adaptable and non-adaptable. 

(ii) Quasi-Scale to Measure Independent Variables : This scale 
having ninety-four items was prepared to measure forty-nine different 
variables which were thought to have some relationship with the depen¬ 
dent variable viz., school adaptability. These forty-nine variables could 
be categorized into seven different categories viz., (i) demographic, 
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(ii) institutional, (iii) communication behaviour, (iv) psychological, 
(v) community, (vi) organizational climate and (vii) miscellaneous. Suffi¬ 
cient care was taken for the preparation and inclusion of items into the 
scale. The test-retest reliability happens to be .81. 

(iii) Modified Version of Organizational Climate Descriptive Question¬ 
naire (MOCDQ ): The Halpin and Croft’s Organisational Climate Des¬ 
criptive Questionnaire was modified with respect to the format of the 
questionnaire as well as content of some of the items. The MOCDQ 
has the reliability co-efficient of -83. 

Data Collection 

- The above three tools were administered to the principals as well as 
to the teachers described in the sample. The data were scored and 
subjected to statistical treatment to fulfil the objectives and test the hypo¬ 
theses. 


Results 


With the help of a Quasi Scale forty-nine independent variables 
were measured. 


TABLE 1 


Independent Variables with their M, SD, Values and Correlation Coefficients 
with the Dependent Variable 


Variable 

No. 

Name of the variable 

r with 
Dependent 
Variable 

M 

SD 

1 

Age of the principal 

•085 

27-68 

8-48 

2 

Educational level of the principal 

•103 

4-06 

M2 

3 

Inservice Training 

.328 

5.48 

2.80 

4 

Experience in the profession 

•178 

4-34 

1-52 

5 

Experience as a principal 

■046 

2-74 

1-45 

6 

Duration of service in the same school 

•083 

2-21 

1-28 

7 

Role satisfaction 

•125 

17-31 

4-30 

8 

Feeling of security 

•305 

14-05 

3-55 

" 9 

Self-rated administrative ability 

•325 

16-51 

4-30 

1° 

Perceived peer-rating of administrative 
ability 

•366 

15-8 

6-26 

11 

Perceived inspector-rating of administra¬ 
tive ability 

•339 

16-92 

3-92 

12 

Perceived training college personnel 
rating of administrative ability 

■394 

12-27 

2-98 


l«7 
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TABLE 1— (continued) 




Variable 

No. 

r with 

Name of the variable Dependent 

Variable 

M 

SD 

13 

Perceived teachers’ rating of administra¬ 
tive ability 

■361 

17 2 

3-37 

, , 14 

Reported performance feed-back from 
district inspector of schools 

•199 

1216 

2-80 

15 

Reported performance feed-back from 
the training college personnel 

•258 

12-47 

3-29 

16 

Perceived change orientation from the 
distiict inspector of schools 

■202 

15-36 

3-69 

17 

Perceived change orientation from the 
training college personnel 

■274 

15-76 

4-28 

18 

Perceived equalitarian relationship with 
district inspector of schools 

•183 

7-28 

2-10 

19 

Perceived equalitarian relationship with 
the training college personnel 

•336 

8-27 

2-97 

; 20 

Perceived district inspector of schools’ 
support of innovation 

•279 

4-50 

O'97 

; 21 

1 x i 

Perceived training college personnels’ 
support of innovation 

•409 

4-46 

072 

22 

Perceived teachers’ support of innovation 

•094 

4-40 

0-81 

23 

General mass media exposure 

— 048 

6-39 

1-87 

24 

Number of non-professional journals 
read regularly 

•054 

2-16 

106 

25 

Number of educational journals read 
regularly 

■1Q2 

I'll 

1-47 

i( •,, 26 

Frequency of professional meetings 
attended 

•413 

3-64 

1-26 

27 

Number of organizational membership 

•295 

3-63 

1-48 

/' ■ 28 

Inter-school visitation 

■495 

9-86 

335 

‘ . 29. 

Cosmopolite orientation 

•334 

13-18 

2-56 

*i , »30 

Need for autonomy 

•048 

8-97 

1-38 

£-'>'7.31 
r. 

Principal’s perception of the ability of 
the training college personnel to provide 
expert guidance 

•483 

10-17 

2:20 

32 

Educational level of the community 

•095 

2-80 

0-95 

33 

Community involvement in school 

•317 

65 

3-00 

, 34 

Parents’ involvement in school 

■447 

10-22 

3-12 

35 

Type of the community where the school 
is located 

■076 

171 

0-51 

36 

Size of the school 

—061 

4-6 

1-26 

37 

Interest of the management 

•314 

12 06 

2-85 


i€8 
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1 

Inter-school visitation 

1-00 ■ -044 -329 

•308 

11 

Self-rated administrative ability 

MX) -013 

•096 

3 

Parents’ involvement 

MW 

■153 

4 

Professional meetings attended 


1-00 


14 Feeling of security 

5 Teachers' college support of innovation 

6 Teachers' college personnel’s rating of 


7 MS rating of administrative ability 

12 Community involvement 

8 Equalitarian relationship with teachers' 

college personnel 

13 Interest of the management 

; 10 Inservice training 

9 Cosmopolite orientation 

1 2 Principal’s perception of the teachers' 

college personnel to provide expert 
guidance 

lf ; 15 MS support of innovation 

y, 16 School Adaptability (Criterion vaiiable) 


114 

■114 

■051 

•203 

1-00 
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TABLE 1 — (continued) 


Variable 

No, 

Name of the variable 

r with 
Dependent 
Variable 

M 

SD 

38 

Distance of the training college in the 
city from the school 

•283 

1-37 

1-26 

39 

Distance of the training college outside 
the city from the school 

—269 

13-4 

11-4 

40 

Disengagement 

■0852 

1-74 

0-48 

41 

Hindrance 

•064 

2-05 

,0-63 

42 

Esprit 

•149 

2-88 

0-71 

43 

Intimacy 

•149 

2-12 

0-59 

44 

Aloofness 

—073 

2-23 

0-54 

45 

Production emphasis 

■250 

2-74 

0-70 

46 

Thrust 

•273 

2-85 

0-72 

47 

Consideration 

■298 

2-60 

0-68 

48 

Age of the teachers 

—029 

38-80 

8-80 

49 

Experience of the teachers 

— 117 

10-35 

3-82 


Since it was very difficult to carry on multiple regression analysis 
with forty-nine independent variables, it was decided to select a few 
potential predictors of adaptability. The criteria of selection were: 
(i) the correlation co-efficients between (he independent variables and 
the dependent variable should be higher, (ii) the correlation co-efficients 
amongst the independent variables should be low, and (iii) the selected 
Variables should be further screened for the nature of their measure¬ 
ments and the educational value. This led to the selection of fifteen 
independent variables viz., (i) inter-school visitation, (ii) principal’s 
perception of the ability of the training college personnel to provide 
expert guidance, (iii) parents’ involvement, (iv) professional meetings 
attended, (v).training college suppoit of innovation, (vi) perceived 
teachers’ rating of administrative ability, (vii) perceived district inspector 
of schools’ rating of administrative ability, (viii) equalitarian relationship 
With the training college personnel, (ix) cosmopolite orientation, (x) in- 
seirvioe training, (xi) perceived self-rated administrative ability, (xii) 
community involvement in school, (xiii) interest of the management, 
(Xiv) feeling of security; and.(xy) perceived district inspector of schools’ 
support of innovation. The correlation matrix fqr the above fifteen 
independent and the dependent variable of the school adaptability along: 
With mean and standard' deviation values of the,. variables is given,itt 
Table* J 
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Based upon the correlation matrix (vide Table 2), the multiple 
correlations and multiple linear regression equations with stepwise least 
square method were calculated. The results of multiple correlations 
with corresponding F-values are given in Table 3: 

TABLE 3 

Stepwise Results of Regression Analysis 


Order 

of 

entry 

Variable 

Computed 

R 

df 

F-values 

1 

Inter-school visitation 

0-4958 

1,68 

66-88 

11 

Self-rated administrative ability 

0-6054 

1,67 

18-61 

3 

Parents’ involvement 

0-6688 

1,66 

12-63 

4 

Professional meetings attended 

0-7065 

1,65 

8'34 

14 

Feeling of security 

0-7277 

1,64 

4'99 

5 

Training college support of innovation 

0-7342 

1,63 

1-54 

6 

Teachers’ rating of administrative ability 

0-7399 

1,62 

1-35 

7 

District inspector of schools rating of 
administrative ability 

0-7444 

1,61 

1-09 

12 

Community involvement 

0-7483 

1,60 

0-91 

8 

Equalitarian relationship with training 
college personnel 

0-7519 

1,59 

0-87 

13 

Interest of the management 

0-7531 

1,58 

0-27 

10 

Inservice training 

0-7534 

1,57 

0-08 

9 

Cosmopolite orientation 

0-7536 

1,56 

0-03 

2 

Principal’s perception of the ability of the. 
training college personnel to provide expert 
guidance 

0-7536 

1,55 

0-01 

15 

DIS support of innovation 

0-7536 

1,54 

0-00 


It is seen from Table 3 that the correlation between inter-school 
visitation and school adaptability is ’4958. The multiple R between the 
variables viz., inter-school visitation and self-rated administrative ability 
taken together and school adaptability is '6054. The increase in multiple 
R is from, '4958 to -6054. This increase in R is significant as seen from 
the value of F which is 18-61 withdf 1,67. After the first thirteen variables 
have been added step by step, the multiple R reaches the maximum value 
viz., -7536. The addition of two more variables viz., (i) principal’s 
perception of the ability of the training college personnel to provide 
expert guidance and (ii) District inspector of schools’ support of inno- 
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vation, does not increase multiple R. The cumulative per cent of variance 
accounted for by thirteen variables comes out to be 56-8 per cent (R a ). 
Thus, the combination of the first thirteen variables given in Table 3 
appears to provide the maximum predication power. A perusal of 
the F-values, however, indicates that the F-value is significant at -01 
level for the first four variables only. With these four variables the 
multiple R is ‘7065. The addition of the variable number 14, viz., 

‘ Feeling of security ’ as the fifth variable, increases the R to -7277. with 
the F-value of 4-99 significant at -05 level. Any further addition of a 
variable increases the multiple R only slightly as indicated by the subse¬ 
quent values of F which are not significant. Considering purely statis¬ 
tically, it can be concluded that the five best predictors of school adapta¬ 
bility are (i) inter-school visitation, (ii) perceived self-rated administrative 
ability, (iii) parents’ involvement in the school, (iv) professional meetings 
attended and (v) feeling of security. In terms of economy also, it can 
be concluded that the above five variables constitute the best predictors 
of the school adaptability. However, academic considerations should 
have an additional say in interpreting the results of a statistical analysis. 
The present researcher is of the opinion that even though the addition 
of further variables after the first five does not yield adequate increase 
' in the multiple R, multiple R does increase appreciably though not 
significantly upto the addition of six more variables. Thus, for the first 
eleven variables the multiple R is -7531. Any further addition increases 
R only in the fourth decimal place and consequently can be dropped. 
These additional variables are: (i) training college support of innovation, 
(ii) teachers rating of administrative ability, (iii) district inspector of 
schools’ rating of administrative ability, (iv) community involvement, 

(v) equalitarian relationship with training college personnel, and 

(vi) interest of management. This analysis thus identifies eleven pre¬ 

dictors of school adaptability for about 57 per cent of the variance in 
the criterion variable. If the first five variables are taken together they 
account for 53 per cent of the variance, in the criterion variable. The 
addition of six variable^ increases the total accountable variance in the 
criterion variable by four per cent. These additional variables am acade¬ 
mically important and it is thought desirable to retain them. The further 
analysis provided not only the multiple R and F-values but also the 
regression co-efficients and also the value of the constant needed for 
developing the regression equation. Table 4 gives these valuqs Upto 
Eleven variables, ; , .' . " 



TABLE 4 

Multiple R, Regression Co-efficients and the Alpha Values 
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From Table 4 the following regression equations have been deve¬ 
loped: 

First regression equation with only five vartabks (R-7277) 

Y=-58X 1 +80X,+47X,+M7X 4 +-72X 6 -23-94 
where: X a , X 2 , X 3 , X 4 , X 6 stand for predictor variables given in 
Table 4 above. Y predicted score on school adaptability. 

Second regression equation with eleven variables (R—-7531) 

Y='60Xi + '95X a -I- •31X S +1-27X 1 + -77X, + 1-67X C —51X 7 + 
•25Xg + -34X,—35X 1( r-12X u -26-77 

where: predictor variables are represented by X x to X n . Details 
may be seen from Table 4 above. Y stands for predicted scores on 
school adaptability. 

Discussion 

The findings of the multiple regression analysis have been represented 
by taking five and eleven variables which are helpful in predicting school 
adaptability. If these variables are scrutinized carefully, they can be 
classified into four specific categories: 

A, Exposure to new ideas: 

(i) inter-school visitation; : 

(ii) professional meetings attended; ■» 

(iity equalitarian relationship with training college personnel. ’ 

’ -1 

B, Administrative ability: 

(i) self-rated administrative ability; 

(ii) teachers’ rating of administrative, ability; 

(iii) district inspector of schools’ rating of administrative ability. 

C, Positive reinforcement from authorities: 

(i) training college support of innovation; 

(ii) int erest of the .management; 

(iii) feeling of security* ' ■ 

i , , 1 y 1 r t ■ 

1>. Community involvement in school:,: - - . - i t 

(i) parents’ involvement in school; ’ 

(ii) community involvement in school, 
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These are the same categories under which factors related to adapt¬ 
ability were classified on the basis of the correlational study. Carlson 
(1965) also undertook a regression analysis study where some of the 
predictors identified by him have been: (i) professionalism, (ii) council 
membership, (iii) cosmopoliteness, (iv) friendship choice received etc. 
Carlson’s study has yielded a multiple R of -88 with fifteen variables in 
Allegheny County schools and multiple R of -943 with six variables in 
West Virginia schools. Wallace (1970) studied variables affecting instal¬ 
lation of innovations and obtained a multiple R of-3709 with twenty- 
eight different variables (ten related to teacher morale, twelve to teacher 
personality and remaining six to organizational climate in schools). 
In India, whatever the degree of innovativeness that has developed in 
schools, it is mainly due to the planned efforts of the Extension Services 
Departments of the colleges of education and the activities of the various 
departments of the National Council of Educational Research and 
Training. It is significant that inter-school visitation, professional 
meetings attended, equalitarian relationships with training college per¬ 
sonnel and training college support of innovations have come out as 
some^of the predictors of adaptability. Cosmopolite orientation has 
been found to bear a positive relationship with school adaptability 
though this variable has not come out as a significant predictor in this 
regression study. This is perhaps because of its having fairly high corre¬ 
lation with inter-school visitation and number of professional meetings 
attended. 

In conformity with the findings of Rogers et al (1966), perceived 
administrative ability whelher by self or by district inspector of schools 
or by teachers has come out as a significant predictor of school adapta¬ 
bility. This factor will play an increasing role in India in school improve¬ 
ment with the development of better programmes in administrative 
training. This is a neglected area in teacher education programme. The 
training programme developed by Institutes of Management provides 
good models from which a training programme for school administrators 
can gain much. 

The community support and parents’ involvement are gradually 
increasing in India as far as school education is concerned. Even though 
one cannot say that community as a whole has started taking interest 
in matters like curricula, instruction etc., one finds a growing awareness 
on the part of parents and the community about the need for improving 
school education, 
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The regression equations developed in the present study are the first 
of their type in India. Such studies will need replication to establish 
the validity of these equations. Once such cross validity studies are 
replicated and confirmed, it becomes easier for the administrators and 
planners to locate and identify innovative schools which would help in 
introduction and implementation of innovations in schools in future. 
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Research on Teacher s Verbal 
Communicative Behaviour in 
Classrooms 

M. R' Santhanam 


The author reviews the researches made in this 
area and explains how the various investigations 
had a consistently practical orientation-the objec¬ 
tives being judging teacher competence and developing 
strategies of effective teaching. 
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approaches to the problem of linking teacher characteristics with some 
measures of teaching success. The first was to relate judgements about 
some personality traits like sympathy, sense of humour etc., to success 
in teaching while the second sought 1o correlate biographical and test 
data like age, sex, I.Q., etc., to some measures of teaching success. 
Mostly, the criteria of success were supervisor’s ratings. Hence, much 
of the early research concentrated on the construction and validation of 
rating scales of various types. Studies linking personality traits and other 
characteristics to measures of teaching success proved to be inconclusive 
and in some cases contradictory (Barr 1948). The failure to arrive at 
satisfactorily conclusive relationships between some presage factors 
relating to the teacher and measures of pupil gain led to the research 
attention to be increasingly focussed on the process phenomenon itself- 
namely, the study of teacher classroom behaviour as a phenomenon of 
possible measurement potential leading ultimately to efficiency assess¬ 
ment. 

When the teacher classroom behaviour became the major research 
framework the verbal communicative behaviour between the teacher 
and the students naturally demanded the attention of both theorists and 
researchers since it was believed that the verbal interchange could be 
reliably indicative of and consistently consonant with non-verbal gestures 
in the classroom (Flanders 1960). 

The scientific study of classroom verbal communicative behaviour 
which is believed to have begun in the United States in the early 1900’s 
assumed remarkable dimensions of research interest under the impetus 
of post-war measurement movement, in 1920’s and 1930’s. 

The investigations consistently had a practical orientation the primary 
objective being judging teacher competence in order to somehow discri¬ 
minate between good teaching and bad teaching. 

Affective and Cognitive Domains 

Out of the early and pioneering studies emerged by about mid-cen¬ 
tury two discernible directions of inquiry both of which concentrated 
on verbal behaviour in the classroom. The first direction of inquiry 
emphasised the study of the emotional climate in the classroom through 
an analysis of the interaction between the teacher and students. This 
research operated within essentially a socio-psychological framework 
using terms descriptive of the patterns of the emotional ecology of the 
classroom teaching-learning situation generated by authoritarian, or 
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democratic attitude of the teacher. The studies by Lewin, Lippit and 
White (1939), Anderson (1939), Withall (1949) and Flanders (1960) 
represent some of the significant efforts to analyse and understand teaching 
behaviour as a prelude to evolving strategies for effective and purposeful 
teaching. 

The second line of research endeavour has been mostly concerned 
with the cognitive dimension of classroom discussion with a few exceptions 
of multi-dimensional approach. In design, the cognitive dimension 
research sought to analyse the cognitive process in the classroom discourse 
whereas the former socio-emotional climate approach laid emphasis on 
the probe of the process of group dynamics in operation in the classroom 
teaching-learning situation. The works of Smith and his associates 
(Smith 1961; Smith and Meux 1962; Smith 1963; Smith et al., 1964; 
and Meux and Smith 1964); Bellack and his associates (1963, 1965,1966); 
Kliebatd (1966 a, b); Aschner and Gallagher and their associates (Aschner 
et al., 1965; Gallagher and Aschner 1963); and Taba and her associates 
(Taba, Hilda and Freeman F. Elzey 1964; Taba Hilda et al., 1964) fall 
in the realm of cognitive approach. 

Studies as those of Anderson (1939), Lippitt and White (1939), 
Withall (1949) and Flanders (1965) served to highlight the prevalence of 
distinctly contrasting climates in the classroom. Alongside, there have 
been studies like those of Cantor (195 1), Flanders (1951), Perkins (1950) 
and many others which emphasised the need for a conducive climate for 
effective learning and called for a type of classroom behaviour on the 
part of the teacher as would nurture such a climate. The increasing 
evidence emanating from the several studies which sought to probe the 
classroom processes as affective enterprise .underscored the crucial role 
of classroom interaction between the teacher and the pupils as also 
amongst the pupils themselves and served to point out how the classroom 
behaviour of the teacher plays a significantly decisive role therein. The 
research findings relating to the prevalence of two contrasting climates 
and the empirical evidence relating to positive association between a 
conducive classroom climate and pupil learning prompted researchers 
to undertake studies leading to the exploration of interaction process and 
teacher behaviour in the classroom and the identification of several varia¬ 
bles affecting what came to be described as teacher effectiveness. Such 
attempts as those of Amidon et al (1967), Pankratz (1967), Flandesr 
(1963), Morrison (1966), Buch and Santhanam (1971) and many others 
may be cited in the context. 
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Research. linking presage to process variables concerns itself with 
comparing some aspects) of the teaching process with something that 
existed before the teaching process started. Efforts in this direction can 
he perceived from two angles: (i) those studies which discuss relation¬ 
ships between teacher traits like for example teacher personality or teacher 
perception measures and some process variables of teaching behaviour 
and, (ii) those studies involving some kind of training experience of pre¬ 
service or inservice teachers and process variables. 

Buch and Santhanam (1971) exploring the role of sex of the teacher 
as factor of tea che r classroom behaviour found that male and female 
teachers differed significantly in respect of (i) their capacity to generate 
student talk, (ii) their questioning ratio and (iii) their content 
emphasis. 

There have been some attempts at linking teacher classroom be¬ 
haviour with the curricular subject taught. Buch and Santhanam (1970) 
studied the predominant patterns of classroom behaviour of teachers 
t ^rhing English while the same authors (1972) studied teacher’s initiation- 
response balance in different subject matter areas. 

Some studies are reported which sought to. administer inservice 
and pre-service programmes involving the use of interaction analysis 
technique with the objective of modifying teacher behaviour. The 
work of Flanders (1963), (1964), Storlie (1967), Moskovitz (1967), Zahn 
(1967), Kirk (1967), Hough and Amidon (1967), Furst (1967), Hough 
and Richard (1967), Lohman et al (1967), Hough (1967) and Zahorik 
(1968) provide evidence to support the thesis that training in interaction 
analysis has a decisive effect on the modification of teacher behaviour. 

The ultimate need for developing strategies of effective teaching is 
highlighted by the work of Santhanam (1971) who sought to develop 
some means of augmenting ‘ creative inquiry ’ in the classroom. 

In the cognitive dimension approach, Smith and his associates deve¬ 
loped two conceptual units of analysis, the episode and the monologue. 
The resultant classification of entries according to their logical character 
resulted in 13 items—namely, defining, describing, designating, stating, 
reporting, substituting, evaluating, opening, classifying, comparing and 
contrasting, conditional inferring, explaining and directing and managing 
classroom. Later were developed by Smith and his associates (1964) 
the two new units of discourse: the venture and the strategy. The work 
of Smith and his associates although complex and as yet incomplete is 
a major effort to develop a descriptive framework for analysing teaching. 
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Bellack and his associates developed a multi-dimensional frame¬ 
work, providing for four basic verbal manoeuvres, called pedagogical 
moves, namely, Structuring, Soliciting, Responding, and Reacting. 

The system developed by Aschner and Gallagher followed closely' 
Guilford’s primary categories of intellectual operations (Guilford 1959). 
Cognitive memory, convergent thinking, divergent thinking, evaluative 
thinking, and routine. Taba’s coding system is based on three hier¬ 
archical cognitive tasks; grouping and labelling (with nine sub¬ 
categories); interpreting and making inferences (with 11 sub-categories); 
and predicting consequences (with ten sub-categories). The teacher’s 
attempt to lift to cognitive discourse from one level to a higher one is 
the focus of attention. It is contended that with specific training, 
the teacher can help children make the transition from only concrete 
operations to more complex formal operations. 

In general, the cognitive dimension studies of Smith, Bellack, Aschner 
and Gallagher and Taba concentrate on verbal manifestations of cognitive 
process whereas the climate studies have a different focus, namely, 
the emerging social-emotional climatic equilibrium. Apart from a 
difference in focus there is difference again in sampling procedure. 
While cognitive studies employ conceptual units, the climate studies use 
units of time as a way of sampling the verbal behaviour. 

Indian Scene 

Research in teaching behaviour has been taken up in India in right 
earnest as is evidenced by the pioneering efforts under the direction of 
Dr. M. B. Buch, in the All-India Centre of Advanced Study in Education 
at Baroda (Santhanam, 1972). The message is spreading and perceptibly 
greater interest is shown in undertaking research in this vital area of 
inquiry. 

The aim of research on teacher behaviour should help an educator 
to devise ways and means of modifying teacher behaviour. If this is to 
be achieved it is necessary that inquiries are undertaken about the corre¬ 
lates of teacher behaviour. Contemporary research into verbal com¬ 
municative behaviour emphasises developing a theoretical contest for 
the research rather than prematurely emphasising the establishment of 
relationships between classroom variables and outcome variables. A 
premature concern with immediate identification of good and poor 
teachers or efficient and inefficient teaching behaviour is relatively 
shunned, Some Of the more recently developed systems of classroom 
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observation hold promise of helping to create some ordered under¬ 
standing out of the complex and seemingly haphazard events that make 
up a typical classroom. 
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Estimation of School Enrolment, 
Teachers Required and Direct 
Recurring Expenditure for 
Maharashtra 

S. B. Yeole 


In this paper the author has attempted to estimate 
the primary and secondary enrolments by grades 
and sex , the required number of teachers and, the 
direct recurring expenditure upto 1981. 


The urgency for expanding as well as improving education in India 
can not be overstated. In order to bring about expansion and improve¬ 
ment in education, it is of the utmost necessity to have information about 
the number of future primary and secondary school enrolments by grades 
and sex as well as the required number of teachers. For national planning 
of education it is also essential to have an estimate about the recurring 
expenditure. Hence, in this paper, an attempt is made to estimate the 
future enrolment for primary and secondary school-going population, 
the required number of teachers and the expenditure in Maharashtra, one * 
of the major states of India. The estimations have becnmade upto 1981; 
It is hoped that the type of-information provided in this paper would be 
useful for planners and policy-makers in the educational field. Before 
going any further it must be stated that the inadequency of the data 
(especially non-availability of age grade Statistics) necessitated certain 
assumptions in the methodology for carrying out the estimations!, 

Prior to the formation of Maharashtra State (which came intoexis ^ 1 

tance in I960), the three principal regions of Maharashtra, viz., Western , 

< ‘ ' ( • 
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The author is thankful to £>r. S,N. J AgarwuI& and Mrs. TaraKamtkarfor, their"' 
comments and suggestions, ■ \ - 

m 



INDIAN EDUCATIONAL REVIEW 
Volume 8, Number 2, July 1973 


Maharashtra, Vidharbha and Marathwada belonged to different States 
and as such showed considerable imbalances in educational development. 
One of the major problems which government faced was to secure an 
all-round expansion of educational facilities in all parts of the State and 
to reduce as quickly as possible, the regional imbalances in educational 
development. 

It is a matter of great satisfaction that this responsibility has been 
discharged creditably, in spite of the handicaps created by the backlog 
of underdevelopment in Vidharbha and Marathwada, Maharashtra is 
now reckoned as one of the * Educationally advanced States of India.’ 1 

Pre-primary Education 

Though the importance of pre-primary education in the scheme of 
General Education has always been recognised, expansion in this sphere 
had to be left to private enterprise because it has not been possible even 
till now, to fulfill the constitutional directive of free and compulsory 
primary education upto the age of 14. It is seen that pre-primary edu¬ 
cation in Maharashtra is still in its infancy. Even in 1965-66 the State 
had only 448 pre-primary schools with an enrolment of 33,860 and spent 
only-one-third of one per cent of its total educational expenditure on this 
sector. Due to non-availability of data estimation of enrolments, teachers 
required and recurring cost for pre-primary education has been ignored. 

Primary Education 

In Western Maharashtra, compulsory primary education was intro¬ 
duced in 1947-48 in all areas with a population of 1,000 and above accord¬ 
ing to the 1951 Census. Compulsory primary education in Vidarbha was 
introduced by Primary Education Act of 1950 and the amended Act of 
1956 of the former M, P. Government. In Marathwada, the Hyderabad 
Compulsory Primary Education Act of 1952 was enforced in 1953 in 
all the villages covered by the Community Development projects and in 
a block of 20 contiguous villages in each district of Hyderabad State. 

In Western Maharashtra and Vidarbha the primary course was and 
continues lo be of 7 years duration. In Marathwada there used to be an 
infant class followed by a primary course of 4 years, classes V to VII 
were considered to be secondary. In 1963, the pattern of classes in 


‘Government of Maharashtra, Education Department, Report of Educational Develop¬ 
ment in Maharashtra State, 1968, p. 1. 
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Marathwada was changed by naming the Infant class as class I and 
renumbering the further classes consecutively. For estimating the en¬ 
rolments for primary education a course of 7 years’ duration Grades 
1 to 7) has been assumed for all the three regions of Maharashtra. 

The general progress of primary education in Maharashtra during 
the period 1950-51 to 1965-66 is given in Table 1. 

TABLE 1 


Progress of Primary Education in Maharashtra 
[1950-51 to 1965-66) 


Item 

1950-51 

1955-56 

1960-61 

1965-66 

Institutions 

Enrolment (in 000s) 

22,423 

28,741 

34,864 

42,092 

Classes I-IV 

2,386 

2,679 

3,533 

4,552 

Classes V-VI1 

481 

588 

973 

1,540 

Total 

2,667 

3,267 

4,506 

6,092 

Teachers 

Total direct expenditure 

74,161 

90,738 

1,14,610 

1,54,795 

(Rs, in crores) 

7-59 

10-69 

16-30 

26-75 


Source : Report of educational development in Maharashtra State, p. 15, Education 
Department, Government of Maharashtra, Bombay, 1968. 


It is observed that the progress in primary education in Maharashtra 
is satisfactory. During the period 1950-51 to 1965-66 the number of 
primary schools had increased from 22,423 to 42,092 or at the average 
annual rate of 4'3 per cent. The total enrolment in classes I-VII had 
increased from 26-67 lakhs to 60-92 lakhs or at an average annual rate 
of 5-6 per cent. The total number of teachers had increased from 74,161 
to 1,54,795 or at an average increase of 5 per cent per year. The total 
direct expenditure increased from Rs; 7-59 crores to Rs. 26-75 crores or 
at an average rate of 8-7 pet cent per year. 

Secondary education 

Secondary education in Maharashtra is mainly provided at the 
initiative of voluntary agencies subsidized by Government on a grant- 
in-aid basis. In Western Maharashtra and Vidarbha the majority of - 
the secondary schools are managed by voluntary organizations. In 
Marathwada, however, a majority of them were government schools. ■-> 

V 
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After the establishments of Zilla Parishads on 1st May 1962, all the 
government schools from all the three regions were transferred to Zilla 
Parishads. 

The duration of secondary education varies from region to region. 
In Western Maharashtra it covers five years: Classes VIII-XI in High 
Schools followed by one year of the Pre-University course which is 
conducted in colleges. In Vidarbha it covers four years: Classes 
VIII-XI in the Higher Secondary Schools or Classes VIII-X in High 
Schools followed by one year of the Pre-University Course in colleges. 
In Marathwada, the duration of the course is four years: Classes IX- 
XII (new) in the Higher Secondary schools or classes IX-XI in high 
schools followed by one year of the Pre-University Course in colleges. 
For estimating the enrolments for secondary education 4 years duration 
course (i.e., Grades 8-11) has been assumed for all three regions of 
Maharashtra. 

The general progress of secondary education during the period 
1950-51 to 1965-66 is given in Table 2. 


TABLE 2 

Progress of Secondary Education in Maharashtra ( 1950-51 to 1965-66) 


Items 

1950-51 

1955-56 

1960-61 

1965-66 

Institutions 

765 

1,018 

2,198 

3,721 

Enrolment in Class VIII-XII (in 000s) 

244 

298 

528 

941 

Teachers 

13,377 

18,195 

33,100 

55,244 

Total direct expenditure (in crores) 

3’29 

4-85 

9-63 

17-76 


Source-. Report of educational development in Maharashtra State, p. 33, 
Education Department, Govt, of Maharashtra, Bombay, 1968. 


It is seen that secondary education in Maharashtra has shown satis¬ 
factory progress in all directions during the period 1950-51 to 1961-66. 
In fact, its growth has been faster than that of primary education. The 
number of institutions has increased from 765 in 1950-51 to 3,721 in 
1965-66 or at an average annual rate of 1M per cent. The enrolments 
at the secondary stage have increased, during the same period from 2'44 
lakhs to 9-41 lakhs or at an average annual increase of 94 per cent. The 
total number of teachers in secondary schools has increased from 13,327 
in 1950-51 to 55,244 in 1965-66 or at an average annual rate of 9-9 per 
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cent. The total expenditure on secondary education increased from 
3-29 crores in 1950-51 to Rs. 17-76 crores in 1965-66 or at an average 
annual increase of 11 -9 per cent. 

Estimation of Enrolments by Grades and Sex 
(i) Primary Education: 

The population of primary school age which roughly corresponds 
to the age range 6-12 years has been estimated by using the interpolation 
formula: 2 

Ps-i2=0-728P s _ 0 +0-784 P 10 _i 4 -0-1 12 Pl6—10 
where P 6 _ D . Pia—u all d P 15 _io are the populations aged 5-9, 10-14 and 
15-19 respectively. 

The population aged 5-9, 10-14 and 15-19 given in Table 3 are taken 
from the estimates given in population projections for Maharashtra 
State prepared by Kulkarni 3 which corresponds to the declining fertility 
and no migration assumption. 


TABLE 3 


Population In quinary ages between 5-19 by sex, 
Maharashtra 1966-31 (in thousands) 


Sex 

Age group 

1966 ' 

1971 

1976 

1981 

Male 

5- 9 

3,157 

3,637 

3,933 

4,341 ' 


10-14 

2,662 

3,115 

3,598 

3,899 


15-19 

2,234 

2,624 

3,079 

3,570 

Female 

5- 9 

- 2,984 

3,415 

3,687 

4,053 


10-14 

2,526 

2,934 

3,369 

3,648 


15-19 

2,056 

2,481 

2,892 

3,330 


' ' V? 

In addition to the above figures, if,single year of age dat& 
geographic distribution or rural/urban distribution of the population 


•Yeole, B. B. & (Miss.) Saraswathy, P. R.: On estimating the school age population- 
for compulsory education In some ECAFE countries. Indian Educational Review, 
Vol. 7, No. 1, Jan. 1972, p. 117. , 

•Kulkarni, A, V.: Population Projections for Maharashtra State, 1961-81, submitted 
to the DTRC (Now known as IIPS) as a part of the training programme, Jupe 1962. 
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were available, it would have been better for estimation of school popu¬ 
lation as the school populations are quite different in their participation 
by geographic or other areal units. Unfortunately we do not have such 
detailed data and so estimation is made only for the Maharashtra 
State as a whole, and as such will be only approximate and of limited 
value. 

Enrolment data by sex in the various grades of the primary schools 
of Maharashtra is available for the years 1961-65 and is given in Table 4. 

TABLE 4 


Enrolment In primary schools by sex and grade, 1951-65 


Sex 

Grade 

1961 

1962 

1963 

1964 

1965 



9,21,236 

9,12,285 

8,54,655 

8,72,880 

9,55,000 



5,50,546 

5,85,981 

6,86,513 

6,76,684 

6,64,539 



4,64,121 

4,74,396 

5,44,805 

5,98,458 

5,87,022 



4,01,659 

4,28,173 

4,45,274 

4,93,173 

5,28,766 



3,16,728 

3,45,791 

3,77,762 

4,01,035 

4,39,055 



2,53,587 

2,73,041 

3,00,519 

3,26,910 

3,48,030 



2,00,608 

2,21,186 

2,38,105 

2,61,945 

2,83,481 



6,64,718 

6,49,886 

6,23,458 

6,56,428 

7,45,000 



3,25,176 

3,46,480 

4,23,878 

4,31,804 

4,44,149 



2,44,556 

2,56,408 

2,99,075 

3,41,108 

3,45,309 



1,94,979 

2,12,101 

2,25,404 

2,54,983 ' 

2,82,116 



1,30,159 

1,46,114 

1,64,150 

1,8*,790 

2,03,334 



97,572 

1,08,409 

1,23,099 

1,36,624 

1,51,185 



74,736 

84,638 

93,400 

1,04,670 

1,15,188- 


■ Source-. Report of Educational Development in Maharashtra State, pp. 22-23, 
Education Dept., Govt, of Maharashtra, Bombay, 1968. 


We do not have adequate data on drop-outs and repeaters, but we can 
work out some approximate ratios concerning the percentage of pupils 
remaining in elementary schools after one, two, ... years from the data 
of Table 4. 
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From the above table we note that there were 9,21,236 boys enrolled 
in grade 1 (P a ) in 1961. Next year in 1962 we find only 5,85,981 boys 
are enrolled in grade 2(P S ). There is an apparent loss of 3,35,255 boys 
from the cohort which entered P : in 1961. Possibly many of the boys 
in the cohort had not dropped out of the school altogether, but simply 
failed to progress to grade P a and were repeating grade Pj in 1962. On 
the (father hand possibly not all the boys in grade P 8 in 1962 had come 
from the grade P x cohort of 1961, because some of these might also have 
been in grade P g already in 1961. In the absence of actual data on the 
number of repeaters by grade each year we can only assume that the 
two sets of repeaters were, approximately equal in number, hence the 
percentage ratio between grade P 2 enrolment in 1962 and grade P 2 in 
1961 would represent an approximate retention ratio for grade P 2 cohort 
of 1961. 

On a similar basis, the approximate retention ratios for both the 
sexes for each of the grade cohorts beginning in 1961 to 1964 are given 
in Table 5. 

From Table 5 it seems that the retention ratios for boys are slightly 
better than those for girls. 


TABLE 5 


Approximate grade retention ratios in all primary schools by sex and grade 


Sex 

grade 

year 

P t to P, 

Approximate retention ratios between grades 
Pa to P s P, to P 4 P 4 to P 4 P 6 to P 4 

P, to P, 

Male 

1961 

0-636 

0-862 

0-923 

0-861 

0-862 

0-872 


1962 

0-753 

0-930 

0-939 

0-882 

0-869 

0-872 


1963 

0-792 

0-872 

0-905 

0-901 

0-865 

0-872 


1964 

0-761 

0-867 

0-884 

0-890 

0-868 

0-867 

Female 1961 

0-521 

0-739 

0-867 

0-749 

0-832 

0-867 


1962 

0-652 

0-863 

0-879 

0-774 

0 842 

0-862 


1963 

0-693 

0-804 

0-853 

0-807 

0-832 

0-850 


1964 

0-677 

0-800 

0-827 

0-797 

0-832 

0-845 


Another assumption that has to be made that concerns the percent¬ 
age of pupils repeating the final year of the primary school. With hot 


191 





ftfouN Ebtj cation al review 
Volume 8, Number 2, July 1973 


enough information for guidance on this point an allowance, will be 
made for 10% grade P 7 pupils to fail in grade 7 of which only 50% will 
remain in the elementary school after their failure in grade P,. It shall 
further be assumed that these repeaters in grade 7 would be automatically 
promoted in the next year. 

Jn[ow before the grade retention ratio method is applied we would 
estimate an intake into the primary school stage. For this purpose we 
shall define the intake ratio at grade 1 of primary school will be esti¬ 
mated as: Ratio of number of pupils in grade 1 to the number of children 
of primary school age (6-12 years), from the data for the period 1961-1965 
using the number of pupils by sex in grade 1 given in Table 4, whereas 
the population aged 6-12 years estimated by sex by the formula given 
earlier in Table 3. 


Thus the intake ratios come out to be: 


Year 

Males 

Females 

1961 

25>96 

19'96 

1962 

24-94 

18-89 

1963 

22-66 

17-53 

1964 

22-44 

17-86 

1965 

23-82 

19-63 


The estimated population aged 6-12 years which may be considered 
to be of primary school age for the period 1966-81 can be obtained from 
Table 3 by the application of a three point interpolation formula in 
conjunction with the formula given earlier for getting the 6-12 years 
age segment. These figures multiplied by the intake ratios fit grade 1 
will give the grade 1 enrolment figures for the respective periods. 

We see that intake ratios have fluctuated for both the sexes. For 
boys we can take an average for these 5 years as the approximate value 
for future intake ratio as it is at the maximum level. Thus the intake 
ratio for boys is taken to be as 23’97. For girls, in 1966 the intake ratio 
has been assumed as an average of last five years which is equal to 18-77. 
After 1966 we have assumed an intake ratio each year of 1 per cent higher 
than the year before. Under these assumptions the population aged 
6-12 years and the enrolment in grade 1 during 1966-81 by single year 
are given in Table 6. 
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TABLE 6 


Estimated primary school population aged 6-12 years and 
elementary grade 1 enrolment, Maharashtra, 1966-81' (in thousands) 


Year 

Males 

Females 

Population 
$-12 years 

Enrolment 

In El 

Population 
6-12 years 

Enrolment 
in El 

1966 

4135 

991 

3922 

770 

1967 

4260 

1021 

4033 

802 

1968 

4388 

1052 

4147 

835 

1969 

4521 • 

1084 

4264 

869- 

1970 

4655 

1116 

4384 

904 : 

1971 

4796 

1150 

4508 

941 

1972 

4900 

1175 

4603 

973 

1973 

5006 

1200 

4700 

1003 

1974 

5115 

1226 

4799 

1038 

1975 

5226 

1253 

4900 

1072 

1976 

5339 

1280 

5002 

1107 

1977 

5431 

1301 

5087 

113B 

1978 

5525 

1324 

5173 

1171 

1979 

5621 

1347 

5260 

1203 

• 1980 

5718 

1371 

5349 

1239 

1981 

5817 

1394 

5438 

1271 


We see from Table 5 that the retention ratios have fluctuated between 
almost all grades for each cohort and for both the sexes. Combining 
the experience of all four cohorts we arrive at approximate retention 
ratios as an average for these 4 years between all the grades for both the 
sexe's. In view of above assumption approximate retention ratios work 
out to be: 


Grades 

Males 

Females 

P,-F, 

■736 

•636 

P.-Pi 

■883 

•814 

. p »- p * 

•913 

•857 

' , p r p, • 

- .884 ■ 

, ••782 ■ 

P.-P. 

•866 

•835 

P,-P, 

•871 

•866 


enrolment in grade-1 during 1966-81 by single-years as presented in the 
above Table and gradewise distribution available for 1961-65, the grade- 
wise distribution of population by sexin 1966-81 by single years is obtained 
and given in Table 7, (see fig. 1 also). 
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TABLE 7 

Grade wise Distribution of Pupils In Primary Education by 
Sex, Maharashtra, 1966-81 (by single years) 

(In thousands) 

Years Ei E% Et Ei % 


1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 


Boys 


991 

703 

586 

536 

1021 

729 

621 

535 

1052 

751 

644 

567 

1084 

774 

663 

588 

1116 

798 

683 

605 

1150 

821 

705 

624 

1175 

846 

725 

644 

1200 

865 

747 

662 

1226 

883 

764 

682 

1253 

902 

780 

698 

1250 

922 

796 

712 

1301 

942 

814 

727 

1324 

958 

832 

743 

1347 

974 

846 

760 

1371 

991 

860 

772 

1394 

1009 

875 

785 


468 

380 

317 

3931 

474 

405 

336 

4121 

473 

410 

369 

4266 

501 

410 

375 

4395 

520 

434 

375 

4531 

535 

450 

396 

4681 

552 

463 

411 

4816 

569 

478 

423 

4944 

585 

493 

436 

5069 

603 

507 

450 

5193 

617 

522 

463 

5312 

629 

534 

477 

5424 

643 

545 

488 

5533 

657 

557 

498 

5639 

672 

470 

509 

5745 

682 

578 

520 

5843 


1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 - 


Girls 


770 

473 

361 

29$ 

221 

170 

137 

2428 

802 

490 

385 

309 

231 

185 

154 

2556 

835 

510 

399 

330 

242 

193 

167 

2676 

869 

531 

415 

342 

258 


175 

2792 

904 

553 

432 

356 

267 

215 

183 


941 

575 

450 

370 

278 

223 

195 


973 

598 

468 

386 

289 

232 

202 

3148 

1005 

619 

487 

401 

302 

241 

210 

3265 

1038 

639 

504 

417 

314 

252 

219 

3384 

1072 

660 

520 

432 

326 

262 

228 


1107 

682 

537 

446 

338 

272 

238 


1138 

704 

555 

460 

349 

282 

247 

3735 

1171 

724 

573 

476 

360 

291 

2$5 


1203 

745 

590 

491 

372 


264 

3966 

1237 

765 

606 

506 

384 

311 

274 


1271 

787 

623 

519 

396 

321 

282 

4199 
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(ii) Secondary Education 

Enrolment data by sex in the various grades of the secondary schools 
of Maharashtra is available for the years 1961-65 and is given in 
Table 8. 


TABLE 6 


Enrolment In secondary schools by sex and grade , 1961 to 1965 


Sex 

Grade 



Enrolment in 





1961 

1962 

1963 

1964 

1965 

Male 

S8 

1.62,730 

1,81,377 

2,02,179 

2,18,363 

2,41,480 


S9 

1,32,085 

1,47,523 

1,64,687 

1,82,642 

1.96,419 


S10 

1,04,731 

1,19,921 

1,34,467 

1,49,976 

1,67,558 


sn 

63,149 

71,126 

83,163 

92,428 

99.015 

Female 

S8 

51,103 

58,962 

66,582 

73,660 

83,228 


S9 

40,295 

45,514 

52,244 

58,670 

64,912 


SIO 

30,699 

36,044 

41,165 

47,573 

53,838 


sn 

19,588 

23,201 

27,260 

30,703 

34,104 * 


Source '. Report of Educational Development in Maharashtra State, Educational 
Department, Government of Maharashtra, Bombay, 1968, 


From Table 3 and Table 8 the grade retention ratios from grade 7 
(P,) of elementary school systems to the grade 8 (S 6 ) of the secondary 
school system during 1961-65 are given in Table 9 for both the sexes. 
These grade-retention ratios are calculated under the assumption that 
grade S 8 pupils were all new pupils and that there were no repeaters 
and that all the new entries in S B are just from the previous year cohort • 
from P, and not from old cohorts who had left schooling for a period of 
time after passing P 7 as the repeaters in S 8 and the other hew entries are 
negligible in number. 
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TABLE 9 

Approximate grade retention ratios in all secondary schools by sex and grade 


Sex Approximate retention ratios between grades 


Sex 


Year 

PftoSi S%toS$ 

S t toSiQ 

SutoSn 

S 7 toSt 

S B toS 9 

iSVoiSio 

SutoSn 

1961 

•904 -907 

•908 

•679 

■787 

•891 

•895 

•749 

1962 

■914 -908 

•911 

•693 

•787 

-886 

•904 

•765 

1963 

•917 -903 

•911 

•687 

•789 

•881 

■911 

•746 

1964 

•922 -900 

•917 

•660 

•795 

■881 

•911 

•717 


The grade retention ratios by sex within the secondary school system 
can be calculated on similar assumptions as for the primary school system 
and are given in Table 9, based on available data for the period 1961 to 
1964. 

The retention ratios as calculated here are seen to fluctuate for almost 
all grades and both the sexes, but the differences are not much. So far 
for estimating the future enrolment the average for four years for all 
the grades and both the sexes has been used. The average retention 
ratios between all the grades and both the sexes has been used. The 
average retention ratios between all the grades by sex work out to be: 



Males 

Females 


•914 

•789 

S„ to Si 

■905 

•885 

So to Su 

•912 

•905 

s„ to S lt 

•680 

•744 


It can also be assumed that there will be no repeaters in grade S-ll 
even though some pupils fail in grade S-ll as they can appear externally 
for the grade S-ll examination which is conducted by secondary school 
examination Board. 

Based on these assumptions, the estimated number of pupils by sex 
in secondary schools by grade by single years during 1966-81 is given 
in Table 10 (see fig. 1 also). 
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TABLE 10 

of pupils in Secondary Education by Sex , 
ra, 1966-81 (by single years') 


(In thousands ) 


s. 

Grade 

S±o 

■Sn 

Total 

Boys 

218 

178 

114 

781 

245 

199 

121 

855 

262 

223 

135 

927 

278 

239 

152 

1006 

305 

154 

163 

1065 

310 

278 

173 

1104 

310 

283 

189 

1144 

328 

283 

192 

1179 

340 

299 

192 

1218 

350 

310 

203 

1262 

361 

319 

211 

1302 

372 

329 

217 

1341 

383 

339 

224 

1382 

395 

349 

231 

' 1421 

404 

360 

237 

1456 

412 

368 

245 

1490 

Girts 

74 

59 

40 

268 

84 

67 

44 

303 

96 

76 

50 

344 

108 

87. 

57 

384 

117 

98 

65 

418 

122 

106 

73 

445 

127 

110 

79 

469 

136 

115 

82 

492 

141 

123 

86 

516 

147 

128 

92 

540 

153 

133 

95 

561 

159 

138 

99 

584 

166 

144 

103 

608 

173 

150 

108 

632 

178 

156 

112 

654 

184 

161 

116 

677 
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fig. 1 Maharashtra: Total Enrolment in primary and secondary schools, 
observed upto 1965, and estimated upto 1981. 


Estimation of Number of Teachers 

We shall now examine the implications of our enrolment estimates 
in terms of the number of teachers that will be required to take care of 
the increasing number of pupils at both the levels of education. 
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Primary Education 

The pupil-teacher ratios at lower primary level have been estimated 
to be 34 in 1950-51 and 38 in 1965-66 for India by the Education Commis¬ 
sion. 4 The pupil-teacher ratio at the lower primary level is proposed 
to be raised by Education Commission from 38 in 1965-66 to 50 in 1975-76, 
This is inescapable if a living wage is to be given to the primary teachers. 

If smaller classes are considered desirable either additional funds will 
have to be found or the rate of expansion will have to be deliberately 
slowed down. When the birth rate in India falls down to somewhere 
between 15-20, it will be easily possible to reduce the class size somewhere 
between 30-35, at the lower primary level. But smaller classes with the 
present level of birth rate will be costly and beyopd the economic capacity 
of the country. 

The pupil-teacher ratios of higher primary level have been estimated 
to be 24 in 1950-51 and31 in 1965-66 for India by Education Commission, 8 
the general picture at this stage is similar to that at the lower primary 
stage. The pupil teacher ratio is proposed to be raised by the Education 
Commission from 31 to 35 and maintained at this level. 

The estimated pupil-teacher ratios at primary level for Maharashtra 8 
are 35, 35, 37 and 36 for the years 1950-51,1955-56,1960-61 and 1965-66 
respectively. 

Secondary Education 

The pupil-teacher ratios at lower secondary education have been 
estimated to be 25 for 1950-51 and 1965-66 for India by the Education 
Commission. 7 The pupil-teacher ratio is proposed to be maintained at 
this level in the future also by the Education Commission. The pupil- 
teacher ratios at higher secondary level have been estimated to be 16 for 
1950-51 and 15 for 1965-66 by Education Commission. 8 The pupil- 
teacher ratio has been assumed at 20 after 1965-66 for this level by Edu¬ 
cation Commission. The estimated pupil-teacher ratios for secondary 

•Govt, of India, Ministry of Education, Report of the Education Commission, 1964-66,; 

p, 480. ~ ' '-Ir 

'Ibid. 

•Govt, of Maharashtra, Education Dept. op.dt. p. IS. 

’Govt, of India, Ministry of Education, op.cit. p,505, 
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education for Maharashtra 11 are 23, 24, 25 and 26 for the years 1950-51, 
1955-60,1960-61 and 1965-66 respectively. 

In view of the above discussion it is assumed that the average pupil- 
teacher ratio for all elementary schools could be 40 and that for the 
secondary schools will be of the order of 25. The estimated number of 
teachers required for both levels of education has been given in Table 11. 

Compared with the present number of teachers this would imply 
an addition to the primary and secondary teaching staff by about 6,000 
and 3,000 teachers respectively at every year. In addition, allowance 
must be made for additional teachers to replace those leaving the service 
for such reasons as death, retirement, change of occupation etc. 

TABLE 11 


Estimated Enrolment (in thousands) and number of teachers required for 
both the levels of education based on pupil teacher ratios, 1966-1981 


Year 

Primary education 

Secondary education 

Enrolment 

Teachers 

Enrolment 

Teachers 

1966 

6409 

1,60,225 

1049 

41,960 ■ . 

1967 

6647 

1,66,175 

1158 

46,320 . 

1968 

6942 

1,73,550 

1271 

50,840 

1969 

7187 

1,79,675 

1390 

55,600 

1970 

7441 

1,86,025 

1483 

59,320 

1971 

7713 

1,92,825 

1549 

61,960 

1972 

7964 

1,99,100 

1613 

64.520 

1973 

8204 

2,05,225 . 

1671 

66,840 

1974 

8453 

2,11,325 

1734 

63,360 

1973 

8693 

2,17,325 

1802 

72,080 

1976 

8932 

2,23,300 

1863 

74,520 

1977 

9159 

2,28,975 

1925 

77,000 

1978 

9383 

2,34,575 

1990 

79.600 

1979 

9605 

2,60,125 

2053 

81,120 

1980 

9828 

2,45,700 

2110 

84,400 • 

1981 

10042 

2,51,050 

2167 

86,680 


'Goyt. of Maharashtra, Education Development, op.cit. p, 33, 
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Estimation of total Direct Recurring Expenditure 

We shall now turn to a consideration of the expenditure per pupil at 
both the levels of education, This depends mostly upon three factors: 
The average annual salary of a teacher (a); The pupil-teacher ratio (/) 
and the expenditure on all non-teacher costs which can be expressed as 
a percentage of the average salary of a teacher. Symbolically it can be 
stated as follows: 

Cost per pupil=-^ y r - 

where a =>average annual salary of a teacher. 

r=ratio of non-teacher costs to teacher’s salary. 

In India all these factors have undergone changes in each sector 
during the last 15-20 years with the result that the overall cost per pupil 
has increased from Rs. 37 in 1950-51 to Rs. 64 in 1965-66. In future 
also it is expected that these factors will have influence on the resulting 
expenditure and that there will be an increase in cost per pupil for various 
levels of education. Keeping in view of all related factors the Education 
Commission 10 have estimated cost per pupil for India for various levels 
of education for the 1950-51 to 1985-86 and are given in Table 12. 

TABLE 12 


Average Annual cost per pupil in Rs, ( 1950-51 to 1985-86 ) 


Year 

Lower 
primary , 

Upper 

primary 

Lower 

secondary 

Higher 

secondary 

1950-51 

20 

37 

73 

■- 

1965-66 

30 

45 

107 

•• 

1975-76 

52 

87 

203 

363 

1985-86 

80 

118 

268 

444 


Source: Report of Education Commission, Ministry of Education, GoV.t: Of 
India, p. 505,1966. 


l, 0pvt of India, Ministry of Educadon, op. eit.p. 505. 
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The estimated average annual cost per pupil (in rupees) for Maha¬ 
rashtra 11 for both the levels of education for the period 1950-51 to 1965-66 
are given below: 


Year 

Primary 

education 

Secondary 

education 

1950-51 

29 

106 

1955-56 

34 

112 

1960-61 

39 

117 

1965-66 

48 

122 


It is observed that the average annual cost per pupil for primary 
education has increased from Rs. 29 in 1950-51 to Rs. 48 in 1965-66, 
which shows that there is a 3"4 per cent increase in the rate of average 
annual cost per pupil for primary education during 1950-51 to 1965-66. 
The increase in the rate of annual cost per pupil for secondary education 
works out to be 0-96 per cent. 

In the light of the above discussion the average annual cost per pupil 
has been estimated for both the level of education. For estimating 
the average annual cost for the period 1966-81 the increase in the rate 
of average annual cost per pupil for primary education and secondary 
education is assumed to be 3-4 per cent and 0-96 per cent respectively. 
The average annual cost per pupil in 1965 for primary education is assumed 
to be Rs. 48 and for secondary education it is assumed to be Rs. 122. The 
total direct expenditure for both the levels of education for each year has 
been estimated by multiplying the average annual cost per pupil to the 
corresponding enrolment in that year. (See Table 13). 

It is seen from Table 13 that the total direct recurring expenditure 
willincrease from Rs. 31-8 crores in 1966 to Rs. 82-2 crores in 1981 or at 
an average annual rate of 10-7 % for primary education and, from Rs. 12-9 
crores in 1966 to 30'8 crores in 1981 or at an average annual rate of 10*6 % 
for secondary education. 


“Govt, of Maharashtra, Education Dept., op.cit. pp. 15,33, 
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TABLE 13 

Estimated enrolment (in thousands), average annual cost per pupil 
in Ms. and total direct recurring expenditure (in thousands) for both the 
levels of education, 1966-1981. 


Primary education Secondary education 


Year 

Enrolment 

Average 
annual 
cost per 
pupil 

Direct 

recurring 

expenditure 

Enrolment 

Average 
annual 
cost per 
pupil 

Direct 

recurring 

expenditure 

1966 

6409 

49-63 

318079 

1049 

123-17 

129205 

1967 

6647 

51-32 

341124 

1158 

124-35 

143997 

1968 

6942 

33-06 

368343 

1271 

125-54 

159561 

1969 

7187 

54-86 

394279 

1390 

126-75 

176183 

1970 

7441 

56-73 

422128 

1483 

127-97 


1971 

7713 

58-66 

452445 

1549 

129-20 


1972 

7964 

60-65 

483017 

1613 

130 44 


1973 

8209 

62-71 

514786 

1671 

131-69 


1974 

8453 

64-84 

548093 

1734 

132-95 


1975 

8693 

67-04 

582779 

1802 

134-22 

241864 

1976 

8932 

69-32 

619166 

1863 

135-51 

252455 

1977 

9159 

71-68 

656517 

1925 

136-81 

263359 

1978 

9383 

74-12 

695468 

1990 

138-12 

274859 

1979 

9605 

76-64 

736127 

2053 

139-45 

286291 

1980 

9828 

79-25 

778869 

2110 

140-79 

mmm 

1981 

10042 

81-94 

822841 

2167 

142-14 

B9 


Conclusion 

The available statistics do not permit us to estimate technical and 
higher educational enrolments because of several reasons. Lack of data ' 
is one such reason and the problem of comparability of the available' 
data over time because of definitional changes are the others. If more 
data of the needed type become available it would be worthwhile to 
estimate those important segments of the school education population as 
well. 

According to the calculations made here, the primary school-going, 
population has shown an increase of more than 56 % in the 15 years sinpe _ 
1966, i.e., about 4% per annum, An additional 3-5 million-children will- : 
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have to be accommodated in the next 15 years. The secondary school 
population is expected to increase by 106% in the next 15 years, i.e., an 
increase of about 7 % per annum. In other words, there will be an 
increase by about a M million pupils during the period. The present 
study indicates that in the next fifteen years 90 thousand and 45 thousand 
teachers will have to be added to the primary school and secondary 
school teaching staff, respectively. From the figures estimated in this 
paper it is seen lhat the total direct recurring expenditure will increase 
from Rs. 31*8 crores in 1966 to Rs. 82*2 crores in 1981 for primary edu¬ 
cation and, from 12*5 crores in 1966 to 30*8 crores in 1981 for secondary 
education. 

The figures given in this paper may be taken as tentative target figures 
and will have to be revised when more and detailed data become available. 
But in the immediate future, these figures are anticipated to be of use to 
the administrators and planners as indicative of the future prospects of 
this important segment of the population. 

Grade retention ratio method as illustrated in this paper has been 
used often in the estimation of school-going population in the developing 
countries. 18 This paper aims at utilising the scant data available for the 
State of Maharashtra and at illustrating its application so that other 
States and countries may also aim at the collection of the needed data 
and utilise this cohort approach in the estimation of the school-going 
population. 


B. B. Yeole is Biostatistician in the Bombay Cancer Registry of Indian 
Cancer Society, Bombay, 


“United Nations/UNESCO.: Estimating future school enrolment In developing 
countries, p. 91. ST/SOA/Ser, A/40, New York. 
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SUMMARY 


The aim of the study is to test the hypotheses that (i) pre- 
service training for secondary school teachers is not adequate for 
all time, (if) colleges of education are the best places for imparting 
in-service training, (iii) there is need for catching up with the 
latest trends in teaching school subjects in view of the explosion in 
knowledge , and (iv) there is need for treating school as a unit by 
itself. The study also attempts to assess the role of extension 
services department in the qualitative improvement on secondary 
education. This is a summary of the study conducted by M. J, V. 
Gurunadham in 1972. 

Editor. 


Role of The Extension Services Department in Qualitative 
Improvement of Education at Secondary Level 

The growth of in-service education has been linked up with the 
growth of pre-service training. Several suggestions were made by diff¬ 
erent committees and commissions. From the Wood’s despatch (1854) 
to Kothari Commission (1964-66) the importance of the teachers’ pro¬ 
fessional' improvement has been stressed. All India Council for 
Secondary Education was formed in 1955 for studying the problems 
relating to qualitative improvement of secondary education and it set up 
Extension Centres in 24 training colleges all over the country to provide 
in-service programmes for the secondary school teachers. The number 
of centres and units rose up and, today we have in all 97 institutions of 
this type spread all over the country, 

Method of Investigation', Survey method of descriptive research. 

Sample'. 400 subjects comprising secondary school teachers, heads 
of schools, teacher-educators and inspecting officers covering an area of 
six districts in Andhra Pradesh. 

Tools Adopted : 1. Questionnaire. . . , 

2. Ranking-Scale. * 

3. Check-List. 



INDIAN EDUCATIONAL REVIEW 
Volume 8, Number 2, July 1973 


The questionnaire was prepared with 107 items ou five-point scale 
under the following four main areas: 

1. Adequacy of pre-service training, 

2. Agency for in-service education, 

3. Need for catching up with the latest trends, 

4. Need for treating the school as a unit by itself. 

The first main area was again subdivided into five sub-areas, each 
covering items relating to: 

1. classroom instruction, 

2. school activities, 

3. guidance services for pupils, 

4. evaluation, and 

5. teaoher’s professional improvement. 

The Ranking Scale contained eight factors which are considered 
responsible for making the extension services effective and the subjects 
were asked to rank them in order of importance. The factors are: 

1. Financial resources of the Extension Services Department. 

2. Adequacy of the material resources of the E.S.D. 

3. Competency of the human resources of the E.S.D. 

4. Co-operation of the school authorities with the E.S.D. 

5. Co-operation of the participant-teachers with the E.S.D. 

6. Adequacy of the planning of the extension services of the E.S.D. 

7. Efficiency of the organisation of the extension services of the 
E.S.D. 

8. Adequacy of the Follow-up of the extension services of the E.S.D. 
The Check-List was constructed with 12 major types of service. 

rendered by the extension services department, viz.: 

1. Seminar and group discussions, 

2. Workshop, 

3. Lectures, 

4. A. V. Services, 

5. Library services, 

$• Assistance in science clubs, 

7. Science fairs, 

8. Experimental projects, 

9. Seminar readings, 

10. Demonstration lessons, 

11. School visits, and 

12. Publications. 

I 
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summary 


Administration : The tools of research were administered to about 
400 subjects both personally and by direct mail technique. Out of 400 
administered, 216 subjects returned them, thus making the returns 
54%. For purposes of statistical treatment the data collected from 
200 subjects was taken into consideration to facilitate the computational 
work. .. .—— 


Findings : From the analysis and interpretation of the results obtained, 
the following conclusions were drawn: 

1. All the subjects have shown a fairly high preference for the role 
of the extension service department in the qualitative improvement of 
secondary education. 

2. The four hypotheses which have been tested in the study have 
been found in the following order of favourableness: 

(i) The college of education as the competent agency for in- 
service education. 

(ii) The need for catching up with the latest trends. 

(iii) The need for treating the school as a unit by itself. 

(iv) Adequacy of pre-service training. 

3. Sex is found to be a highly significant factor in determining the 
opinions of the groups, particularly, among the B.Ed. assistants and heads 
of schools, the woman subjects being more favourable than men in their 
opinion on the role of extension services. 

4. The other variables such as age, qualification, designation, service, 
type of management, locality and participation in extension programmes 
do not exert such a significant influence on the subjects. However, 
the type of management, especially under the private-sector seems to have 
a slight influence. 

5. Pre-service training appears to be helpful to the secondary school 

teachers to meet certain professional needs in the order'of decreasing 
adequacy as shown hereunder: . , 

(i) Class room instruction. “ -• 


(ii) Evaluation. 

(iii) Teacher's professional improvement. 



(iv) School Activities. ’ ‘ ' •' 

(v) Guidance services for pupils. . 

6. Sex seems to he a significant factor in determining the opinions 

of the group on the adequacy qf pre-training also, the women subjects 
regarding it more adequate than the men. 
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7. On the competence of the colleges of education, age, designation 
service and locali ty seem to exercise a significant influence on the opinions 
of the group. Evidently, maturity in age and length of service are helpful 
to the subjects to realise the potentialities of this institution to render 
in-service education. With regard to designation, teacher-educators 
seem to have a greater faith in the competence of this institution when 
compared to the other group. As regards the locality, the group from 
urban areas seem to be more aware of the competence of this institution 
than the other group from rural areas and, evidently, the impact of this 
institution should rise in respect of the group in rural areas. 

8. On the need for catching up with the, latest trends, the locality of 
the institution from which the subjects have been taken, seems to have a 
significant influence—the group coming from the urban area, particularly, 
the district headquarters, promising a more favourable opinion than 
the others. 

9. The group has favourably supported the hypothesis that each 
secondary school should be treated as a unit by itself for its qualitative 
improvement. 

10. Co-operation of the school authorities like the headmaster, the 
inspector and the management with the extension services department 
is considered most essential for the effectiveness of extension 
services. 

11. The group has given the least importance to the factor relating 
to the follow-up of extension services. Evidently, the group does not 
seem to-realise the importance of follow-up work, probably on account 
of its conspicuous absence. 

12. Of the given twelve major extension services, * Seminar and other 
programmes for group discussions’ has received the highest preference by 
the subjects and the rest are preferred in the following order of importance : 
demonstration lessons, workshops, A. V. services, Science fairs, library 
services, experimental projects, assistance in science clubs, school visits, 
seminar readings, publications and lectures. • 

13. Even in the preferences for the major types of extension services 
some differences are revealed among the male and female subjects; women 
subjects giving their highest preference for demonstration lessons, while 
the men for seminar and group discussions. 

14. School visits, publications and lectures have been preferred least 
which indicate that they are not developed at present so well as to serve 
the felt-needs of the schools. 
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SUMMARY 


Suggestions for further research : In the light of the research findings 
obtained, the investigator feels that certain aspects of the problem demand 
further careful and elaborate study: 

1. The effect of participation in extension programmes. ~ 

2. The impact of locality on extension services in relation to diff- . 
erent occupational groups. 

3. An exclusive and thorough study on the adequacy of pre-servicc 
training, and suggestions for its improvement. 

4. A general study on the practical problems of teachers and the 
felt-needs of the schools. 

5. A survey of opinions of teachers and others involved, on various 
aspects of improving the extension services so as to meet their 
needs. 
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Sociological Dissection of 
Urbanites 


Beyond the Village : Sociological Explorations 

Satish Sabherwal (ed.), Institute of Advanced 
Studies, Simla, 1972, pp, 269, price Rs. 40. 

Four Social Scientists who had entered the profession through studies 
conducted in the tribal or rural settings, apparently finding their task 
less than exciting, look beyond the village. This opening out of the 
inquiries follows two major developments (i) in the subject-matter under 
study and (ii) in the growth of adequate tools to cope with the new 
situation. Sabherwal continues to be interested in castes, but looks 
into the factors behind their mobility, and scans an area where changes 
really begin viz,, the urban one. He brings into bold relief the differential 
degree of mobility among three castes and suggests how the economic 
rather than political force provides the initial momentum in one of the 
groups. At this stage, he moves towards concepts, which in his opinion, 
would clarify the issues. The reviewer, however, feels that the substantive 
issue on the primacy of alternative channels—economic and political-r-:; :< 3 
lms the potential of being gone into through comparative approach, > .. 
and the material, rich in itself, subjected to this methodological treat* 
ment with much greater profit. 

Atal takes three types of communities two of which are villages and 
the third, a district town. Patterns of communications at three levels' 
and among the three units provide initially the explaining factor for 
differential voting, a relationship that is designed to be explored through , 
techniques of pannel studies along schedules having tests of awareness 
based on the recent discussions on political articulation, The paper is , 
essentially an evidence of how serious readings and discussions precede v 
the selection of variables, their indicators, chosen with possible linqs of 
analyses built into the tool itself. In terms of the use of techniqpee||ttd, * ■ 
selection of a process operating on the rural setting and the region, the ^ 
paper breaks a new ground. _ , v* ■ 

Madan enters the urban field near Delhi—and looks at doctors w,hpse ■, ■ 
background reflects their upper stratum and urban origins. The author 
tries to look into similarities and differences of doctors in two^itiesofy ,■ 
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differing size, and finds similarities rather than differences as more strikine 
This brings into focus the degree of urbanity among urban centres of 
less than 5 lakh population. The paper relies on techniques of intensive 
study-interviews and observations-and makes use of statements 
that express qualitative response not merely by stating words used bv 
respondents, but also by indicating how they had put accent on certain 
words to carry the point home to the investigator. Possibilities in the 
use of encounters’ as a concept suggested by Goffman encompassing a 
good number of social relations in the urban setting are suggested for 
serious consideration. It is heartening to note that doctor’s role is 
tried to be studied as seen by himself, the parents, and the patients. 

Yogendra Singh’s study is urban both in contents and design. The 
role structure of the academicians is discussed in the context of attributes 
of modernization. University teachers are good examples of inter- 
generational mobility on both academic and occupational counts 
Cogn.tion of modernity is analysed in terms of pattern variables of 
Parsons and two basic dilemmas (i) affectivity v. affective-neutrality and 
(2) particularism v. umversalism identified though a full discussion of 

7* ^ ^ . sets serve the heuristic purpose better than the other 
hr e, but what happens to these others would have been enlightening. 

the tvn e °nf y <!n^ e r t0 *5® tW ° diIemmas ’ however > suggests, inter-alia', 

with S t ?Tr ave m 0Ur COuntry - The author is concerned 
with the study of what one might call “ ways of thinking ” of teachers 

Objective criteria of commitment have been used in seeing the output 

of published material, and the selection of criteria has affected, as the 

work Th re ?° nSe ° f jUni ° r teachers who have P ut in less years 
S k 'u Th f C ° J mp “ lty of meas uring elements of tradition and moder- 

KT? n ? t0 be faC6d through a fo ur-fold typology and the greater 
applicabihty of two of these categories suggests how the discontinuous 
model of modernization can be put on the ground for studies. 

■eomitT'f ^ nl J ase ™ a remarkable piece of work. It reflects the 
new fi? ° f age of sociological pursuits in India. Contributors enter 
than I. of “search, spell out the techniques used in greater details 
hut « n ° ri ? ally found > state the authorities whose models attract them, 

of force! thT 4 "5 °i heSitancy in striking out explanatory variables 
hon^Tat h ! P T- de hj , stoncity t0 Phenomena under review. One 
and - J Work P resents a shake-up in our choice of subjects 

when !^- qUeS ? reSearch> another shake-up would come some day, 
when the innovativeness would extend to conceptualization’and theori- 
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zation. The work presents a model illustration of careful editing, and 
sets new standards in our country of the minimum qualifications and 
home-work required of a person who could be called an editor. Partici¬ 
pants to the seminar provided insightful comments that would attract 
notice beyond the authors of the papers on which they had emerged. 

v,. s . . . Bmj Raj Chauhan 


i. ;~p 


■ Brij Raj Chauhan is Professor of Sociology, Institute of Advanced - 
Studies , Meerut University,Meerut.. - 
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Impact of Education on 
Social Structure of Villages 


Education and Soda! Change 

G. S. Bhatnagat. The Minerva Associates, Calcutta, 1972 pp. ISO, Brice Rs. 2S 

The book under review is a comparative study of three villages oj 
Punjab from Ambala District. The author (as he claims) attempts tc 
find out the impact of the ‘ creative ’ function of education on the social 

rrt° fthe , VlllaSe ? ^ Vesti ^ ated hy him. The first two chapters are 
, , 0 ev °lvmg of theoretical and conceptual frameworks and the 
methodology adopted for the research project Social and demegrap^ 

three Th ^ rCSpondents have bean ^cussed in the chapter 
“ am m the ^apters 4, 5, 6 and 7 is the description 
* ® attlt f s °f respondents towards various social institutions 

mrria£e and family ’ political and religious 
'” “!°" S : u ° CIal characteristics of the out-migrants have been dia- 
c ssed m the chapter 8. A concluding chapter and an appendix have 
also been included in the volume. The book is an outcome ofth 
author s doctoral research work. 

reade?" Sflif ° fSt L udy are not cIearl y understandable to the 
: / h . e a " thor States that education affects the cognitive elements 
n an individual s personality by inculcating some new thought patterns 
and reshaping the old ones. The author also talks 0 " ‘ cogn^so- 
- ^ C ? miy * harmony \ • character structure' and other theore- 

menZ 7 s ; £* PagC 15 tte aUth0r States £ P««tstudy 
A set of ***”* 0f ^demization as a result of education. 

the extern 5?5 T *** Statcd for the study (*■ 16 ) understand 
TheZ transformation from traditional to modern 

T ese so-called hypotheses are simple statements which do not propose 
, variable relationship for investigation P P 

on “ ltots4 272 rM[,0 " dent ‘ fr °”«“«■«» 

a ® „lf Ho ma J° r criteria, namely, varying educational facili- 

The edZtr ; Th t iespondents are b oth illiterate and educated. 

Xir^ b T^° Uped int0 three cate S°ries, namely 
Sfiedmln m m f rJ f atl0n or above - 0n the basis of systematic 
ndorn sample the respondent? were selected for the purpose 
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of interview. Questions included in the interview schedule were related 
to background of the respondents, caste system, kinship and joint family, 
marriage, panchayat and leadership, religion and mechanized agriculture. 
Besides, the schedule, non-participant observation was also used for 
data collection. Tests of significance have also been employed. 

The book lacks insight and introspection about the relationship 
between education and social change. Any study of social change cannot 
be so carefree as to neglect the fundamental element of historicity. As 
such some basic data must have been gathered and analysed. Dr. Bhat- 
nagar’s study becomes superficial because of its emphasis exclusively on 
attitudes and that too without relating the attitudinal responses to the' 
background data of the villages and its inhabitants. Studies on joint 
family and caste have concluded that education does not weaken these 
institutions, rather it strengthens and increases their functionality and 
adaptability. Some of the questions formulated are extremely vague and 
unrealistic. On page 40, (Table 1) relationship between a number of 
institutions, such as joint family, religion, caste and education and 
‘modern attitudes’ has been shown. These institutions as such do not 
mean anything unless they arc specified, Ihe contexts are defined, and 
again ‘ modern attitudes ’ would imply the same extent of confusion. 
The questions regarding joint family (p. 41) are not issue—specific. The ■ t 
conclusions drawn (p. 33) are again so obvious end non-research-likei ' 
for example, the younger people, higher caste men and white dollar, s! 
Job-doers are more educated than the older, low caste persons, and thbse 
who are engaged in agriculture, etc. 

Dr. Bhatnagar concludes that education brings about changes in 
interactional patterns which reduce dissonance and restore an, attitudinal 
balance. As a result of education, friendship pattern cuts across caste 
restrictions and traditional ties. But Dr. Bhatnagar’s reference of the 
pattern variable of duffusencss v. specificity to understand this change 
is not based on proper understanding and the implications of the use 
of Parsonian framework. The author has used the concepts of ‘ great’,, 
and ' little ’ traditions without working out their application tbi Jus < 
data. According to the author of these concepts flow of the elements 
of these two traditions involve two processes, namely, universalisation and- 
parochialisation. These terms, that is, * little ’, ‘ great ’, 1 parochial!- ■ 
gati on ’, and * universalisation ’ are not universally accepted and their ! - 
utility as concepts is related to processes of change which is being ques¬ 
tioned by scholars. Thus, Dr.' Bhatnagar’s book has certain serious. 
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limitations, some of which perhaps could have been removed by way of 
avoiding use of certain concepts and through incorporation of basic 
data. 

To sum up, for a proper understanding of impact of education on 
social structure and personality formation Dr. Bhatnagar’s book should 
have made analysis of some more basic aspects. The other variables 
which are probably more significant in moulding the attitudes of the 
people have not been studied or their role has not been assessed or 
controlled to understand the ‘ extent ’ of social change. Attitudinal 
responses as given by the author cannot explain the changes that have 
really taken place. Proper assessment of the role of education would 
have been possible when at different levels of analysis their responses 
were related to structural elements, situations and background of the 
respondents. Therefore, such a treatment of social change seems to 
be quiet unconvincing. The selection of the villages in terms of urbani¬ 
sation is not satisfactory. One of the three villages is at a distance of 
just three miles from the other. It is really unrealistic to expect signi¬ 
ficant differences between these two contiguous villages. 

How do we explain the case of an illiterate man who has ‘ modern 
attitudes \ and that of a literate man who has ‘ traditional attitudes 
This perhaps could have been done by conducting case studies of some 
persons living in the villages and those of the out-migrants. Family 
histories of some families could have been very important source material 
to evaluate the role of education on social structure. Case studies of 
those who obtained education above matriculation could have been very 
insight giving. To lump them with the matriculates would not allow a 
better understanding. Reducing the investigation to questions inviting 
responses into ‘ yes ’or ‘no ’ is really deceptive and superfluous. Thus, 
this study suffers from both methodological and sutantive problems of 
analysis. However, it is a simple and readable account. 


K. L. SharmA 


K. L, Sharma is Asst. Professor at the Centre for the Study of Social 
Systems, Jawaharlal Nehru University, New Delhi. 
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On Modern Mathematics 

New Trends in Mathematics Teaching, Vol. III.* 

UNESCO, Paris, 1973 

During the last ten to fifteen years very significant changes have 
taken place in the field of school mathematics. It is often said that a 
‘ revolution in school mathematics ’ has come about. Today we have 
what is called “ New mathematics ” or “ Modern Mathematics ” as 
contrasted with what is called “ traditional mathematics ”. 

The usefulness of new mathematics is being recognised by all con¬ 
cerned. Today we have more than 100 experimental projects in different 
parts of the world dealing with new mathematics. 

However, new mathematics is not yet a finished product. Educators 
are constantly thinking about this branch of education, and the idea of 
new mathematics is getting more and more crystalised. Generally 
speaking, the experimental projects undertaken by teams of specialists 
(the teams consisting of mathematicians, curriculum—experts, pedago- 
gists, teachers etc.), develop their own “ thinking ” on new mathematics 
depending on several considerations. So we find diversity in the ‘ think¬ 
ing ’ behind the experimental projects. 

The UNESCO, whose main function is improvement of education, 
has taken a lead in dessimination of knowledge concerning new trends. 
Earlier, it brought out two volumes on New Trends in Mathematics 
Teaching. These two volumes contained prominent articles on the 
teaching of mathematics collected from standard journals all over the 
world. 

The two volumes contained articles and reports which were in either 
English or in French (often without a summary in the Other language). 
A reader interested in obtaining an overall picture of the new trends in 
mathemat ics teaching could do so only by reading the entire volume and 
then drawing his own conclusions as to tie new trends, which was time- 
consuming. So a new strategy was adopted for the third volume. 

In February 1971, representatives of the International Commission 
on Mathematics Instruction (ICMI) of the International Mathematics 

•Copies are available at: Orient Longmans Ltd., B-3/7, Asaf Ali Road, 
New Delhi-1, 
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Union (IMU) and other prominent mathematics educators were invited 
to Paris to advise UNESCO on its mathematics education programmes 
including I he preparation of the third volume of “ New Trends in Mathe¬ 
matics Teaching’', A tentative selection was made of the different sub- 
topics whose trend-analysis was considered useful for inclusion in the 
third volume. Then, an authoritative individual or a team of individuals 
was invited for writing each chapter. These papers which analysed 
world trends m the subject were discussed and finalised in a two-week 
meeting later. 

Thus the third volume of New Trends in Mathematics Teaching 
contains chapters on Primary Mathematics, Algebra, Geometry, Proba¬ 
bility and Statistics, Analysis, Logic, Applications of Mathematics 
Trends in Methods and Media used in Teaching Mathematics, Evalua¬ 
tion and Research in Mathematical Education followed by Epilogue. 

In Primary Mathematics, while the ability to compute satisfactorily 
in the decimal system of notation remains an important goal, the goals 
of subsequent study of mathematics at secondary levels and development 
of mathematical literacy for all children are equally stressed. In mos t of 
the new programmes ideas of sets, relations, functions, manpings are in¬ 
troduced informally through diagrams, etc., to unify and clarify concepts. 
The concept of binary operation on a set S as a mapping SxS— 
is developed not only w.r.t. ordinary addition and multiplication but 
also with reference to least common multiple, greatest common factor 
modular addition, modular multiplication, etc. Elementary ideas of 
probability and statistics also find a place in primary mathematics A 
beginning of Algebra is made with the introduction of true and false 
sentences, solution sets, etc. Measure is no longer the only geometric 
instruction; now geometry is viewed as study of space from a number 
of view points—topological, physical, transformational and simple 
vectorial aspects. Introduction of transformation geometry in primary 
mathematics is suggested by many. There are a few experimental projects 
m which vectors have been introduced at the upper elementary grades. 
Geometry with rectangular co ordinates is usually limited to metric 

dSnc Wth the constructioa of sim P le and the measuring of 

The ‘ discovery approach ’ to learning mathematics is emphasised 
w all new programmes. 

A variety of teaching aids (Multibase blocks, Mini computer, etc.) 
have been developed and are being used in classrooms. 



ON MODERN 

mathematics 


Algebra is no longer a theory of calculation with quantities nor only 
a solution of equations. The modern concept of Algebra is that it is 
a study of principal structures. All the important classical Algebra— 
both concepts and spec'al skills are developed within the frame work of 
these structures. A modern course in Algebra at secondary level has 
the following major areas namely.—1. Operations and operational 
systems; 2. Sets, relations and mappings; 3. Structures and iso¬ 
morphisms; 4. Constructing number systems; 5. Vector space struc¬ 
ture; 6. Applications. In teaching this algebra stress is as much or 
more, on concepts and properties rather than special skills and methods. 

This does not mean that essential processes and computational aspects 
are ignored, but that much of the traditional drill on mp-anin gfrss ’ 
calculations should be eliminated. 

A lengthy study of Euclidean Synthetic Geometry is disappearing 
from the modem curriculum although the establishment of an acceptable 
programme of instruction in geometry is one of the most difficult 
curriculum problems today. The trend is that the organisation of geo¬ 
metry should move fa’ ther and farther away from its traditional isolated 
scheme into the fold of unified mathematics study. Today geometry 
must be conceived as the study of spaces. Each geometry is a couple 
(set, structure) in which the elements of the set are called points and the 
structure is a set of axioms, including the« hecessary definitions, which ' , 
establish relations between points and the important subsets. With 
this concept, the teaching of geometry comes closer and closer to algebra . ; 
and it is for this reason that it should be developed in Such a manner, as ,, ’ 
to permit and to exhibit the use of algebraic structures andtechniquefc !>; 

Some fifty years ago combinatorial probability was a part of tjte 
secondary school curriculum, but because of the few genuine applicationS 
it vyas dropped subsequently. Within the last 20 years, the axiomatic ,; t | 
development of the subject and the tremendous growth of its applications 
in various fields like industry, commercial enterprises, agriculture, 
meteorology, politics and society, etc., made the subject of probability 
and statistics reappear in the modem curriculum. The trend is .to 
introduce the concepts of probability right from the primary -level, >, 
Fundamental ideas such as certainty, uncertainty, outcome, event, relative- ;i /~ 
frequency, etc., are introduced at the primary level. In. the middle-level* -/[ 
through experiments and combinatorial considerations, the first Ideas,' 
of trial, outcome spaoe and probability are introduced. Also collecting'. 
and examination of statistical data, -simple ideas of measures of central v^j.. 
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tendency, measure of dispersion are introduced at the level. The tendency 
at the secondary level is to develop a rather substantial idea of conditio nal 
probability, random variable and expectation with easy applications. 
In some countries, at the secondary level, the study of distributions and 
their applications to hypothesis testing is included. 

There is world-wide universal trend towards teaching analysis at 
the secondary school level. There are two somewhat contrary points 
of view regarding presentation of the subject matter of analysis. One 
point of view is to get to the applications of the subject as quickly as 
possible. The other point of view is to know thoroughly what one is 
doing before actually applying it. The modem tendency in introducing 
analysis is to first study continuity with the topological ideas of the 8 
neighbourhood and their use in defining point or uniform continuity. 
From this it is easy to develop the theory of limits without recourse to 
sequences and series. Both differentiation and integration then follow 
in simple fashion. The teaching should terminate with topics such as 
differential equations which have rich potentiality for applications. 

Mathematics and logic have always been intimately related. In the 
past the only application of logic was the axiomatic development of 
synthetic geometry. Today, however there are simpler structures on 
which axiomatic proof and quantification can be applied. Logic need 
not be a separate study in school, but it should be an integral part of 
teaching mathematics at several' levels first informally and then more 
formally—developing the connectives, implication, truth values, inference 
schemes and quantification. While the degree and manner of teaching 
logic in the schools is not a settled question, undoubtedly its presence will 
grow in future. 

There has been a tremendous increase in the applications of mathe¬ 
matics in different fields and this is being reflected in modern programmes. 
Linear programming, scale-drawing, surveying, navigation, are some of 
the new applications of mathematics found in mathematics programmes. 
A great influence on application of mathematics has been that of the 
computer. Because of the importance of computer, many school 
•programmes now rightly include the elements of computation—the 
construction of flow charts and the elements of such languages such as 

FORTRAN OR ALGOL 

The work of psychologists such as Pieget and Bruner have had a 
great impact on education during the last decade. As a consequence, 
persofinal activity and involvement of pupils in learning has been increas- 



ON MODEfeN 
MATHEMATICS 


ingly emphasised as fundamental for concept formation, longer learning 
retention and more readily transfer of learning to new situation. In 
primary school, “ learning by doing ’’ is gaining acceptance in a large 
number of countries. One of the important goals of mathematics teaching 
that is being very much emphasised is to enable the individual to attain 
knowledge and insight by means of independent study. Besides, most 
modern teaching and learning aids are being manufactured all over the 
world. We have today appratus like Cuisenaire rods, Stern apparatus, 
Dienes’ multibase arithmetic blocks, Steiner’s operational systems, 
Games on finite algebraic Structures, circuit boards to solve problems 
of logic, etc., which help the pupils explore and discover mathematical 
concepts. To help the teachers achieve efficient and more individualised 
teaching, we have aids such as overhead projectors and transparencies, 
ready-made lessons on audiotape or radio, etc. In some countries 
use is being made of desk calculators as a medium for learning 
mathematics. 

In recent times there has been rethinking on the role of evaluation. 
Evaluation is now considered an integral part of the teaching process 
rather than an external feature of the educational system. There is 
greater awareness on the part of evaluators as to what is to he evaluated 
and how best it could be evaluated. Evaluation is no longer confined 
only to the cognitive domain. There is increasing emphasis on evalu-; 
ation of attitudes, etc. The thinking on educational evaluation is being 
•very much influenced by the work of Bloom and his co-workers who 
produced a general taxonomy of educational objectives. 

There is need for further research in mathematics education. The 
research should be directed towards answering questions such as (a) how 
does one teach mathematics so that it will be useful; (i») how do children 
form mathematical concepts; (c) how can the*‘value’ and “effective- 
.-.^ness ” of a new curriculum for the schools be gauged 7 Can they be ? 
(d) What are the major dimensions underlying different methods of 
instruction? What is the relationship between learning, modes and 
instructional methods? (e) what degree of computational skill is essential 
to all citizens? How can this be attained? etc. 

The task of writing trend-analysis in a field like mathematics edu- 
■ cation where revolutionary changes are taking place is not an easy one. 
. The authors of this book have done this job successfully. This will be 
Evaluable book for those who are working in the field of curriculum 
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The UNESCO intends to bring out similar volumes on the teaching! 
of mathematics. The following observations may be given due con-f 
sideration while working on future volumes. 4 

1. In order to understand critically the chapters in this third! 
volume under review, one should have a very sound know*;! 
ledge of mathematics, particularly of abstract algebra, A vast 
majority of teachers who are actually teaching mathematic# 
at present do not have this background knowledge. The! 
understanding and co-operation of the teachers is absolutely! 
necessary for any reform to be successful. So, while writing! 
the future volumes the aspect of teacher and his mathematical , 
background may have to be kept in view. This means that! 
explanations should be quite elaborate and so on. 

2. In trend analysis, some specific trends arc mentioned, hr 

some cases one is not able to make out clearly whether that 
trend is simply the thinking of an authority in that area or 
whether it has been experimented upon. The curriculum 
planner has to feel convinced that'h particular idea has boon 
tried out successfully. So it is suggested that as far as possible 
experimental findings should be given in support of speoifio 
trends. ' 

3. By sheer coincidence, all the authors who have contributed to 

the third volume are from advanced countries. So, it appears j. 
that the trond analysis reflects what is happening mostly in 
advanced countries. The trends in developing countries! 
will be more meaningful (from the practical point of view) for ■ 
countries which are underdeveloped. In the present context 
it is the under-developed and developing countries that need 
the help of UNESCO in the task of curriculum development 
Therefore it is suggested that in the subsequent Volumes in 
the, series, the trend analysis is so presented as to reflect whatjt. ! 

) happening in both developing and developed countries alsbT ^ | 

K, V. Rao 


K. V-'Rao is Reader in Mathematics , National Institute ofi'Etfucatlon }• 
_ (NCERT), New Delhi. . i" “ ‘ , * 1 



A New Technique for Adult 
Education 


An Experiment in Functional Literacy Teaching through Naya Sarera Method. 
H. Shankar, Literacy House, Lucknow, My 1972, 


Any research, Evaluation and experimentation in the field of Adult 
Education particularly Functional Literacy is welcome considering the 
serious inadequacy of such material not only in our country but in other 
parts of the World. The concept of functional literacy is rather new' 
and translation of this concept into concrete Programmes is really a 
very difficult job. We Mve however, to do this;, otherwise 
functional literacy would only be hanging in the air. The Literacy 
House, Lucknow, has been a pioneering Institution in the field of 
Adult Literaoy and Adult Education and has made valuable contribution 
in the fields of Training and Orientation of Personnel, Production and 
Distribution of Materials, Research, Evaluation and experimentation'. 
The publication under review is a useful addition to the list of a large 
number of publications brought out by the Literacy House. 

2. The Thirty-two page Report begins with the forward by Shri E. C. 
Shaw, Director, Literacy House, Lucknow. There are five,chapters 
(1) Introduction, (2) Method of Study, (3) Findings, (4) Discussion 
and (5) Summary of the findings and conclusions. * 1 

3. Under ‘ Introduction ’ one gets an idea of the development of Naya 
Savera Teaching Techniques, the Testing Phase and the Purpose of the 
Study. The primary purpose of the study was to compare literacy 
attainments of two groups of Adult Literacy class participants; one 
following six months functional literacy syllabus strictly according 
to the time schedule and the other followingthe same syllabus in extended 
period of nine months keeping in view the pace of progress made by 
the adult participants. This could be done by (q) finding out the literacy 
attainment levels of adults participating in the classes conducted for 
6 months, strictly following the programme break-up and time schedule, 
(b) finding out the literacy attainment levels of adults .participatingin 
Masses conducted for an extended period of 9 months, -(c) comparing 
the results of the above two groups with a view, to establishing the 
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superiority of the one over the other. Literacy 
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A NEW TECHNIQUE FOR 
ADULT EDUCATION 


From these findings, a few tentative conclusions have been drawn: 

(i) Participation in rural adult literacy classes will be more 
from the younger age-group, belonging to backward and 
scheduled caste communities engaged in farming and labour. 

(ii) Reading speed will not increase beyond 6 months period 
unless deliberate effort was made to do so. 

, (iii) Writing speed will be more when classes continue to function ' 
for 9 months than when the classes are conducted for 6 months. 

7. On the strength of the above-stated findings and conclusions it is 
suggested that literacy programme planners, curriculum builders and 
literacy organisers and workers should keep in mind the background 
characteristics of the adults in rural areas for more effeotive approach 
tp literacy education. 

l < 8 . In the light of the findings, a literacy programme for rural areas '■* 
may concentrate on enrolling young adults with 35 years age and below, ,y 
and the subject matter may concentrate On agriculture. Further, aV;j' 
the scheduled 6 aste and backward caste people, at present, are more , 7 . 
receptive .^^ipcy...programs. |r ,the villages with concentration. of | 
thesil^stffimuhities may be selected for organising literacy classes. ’ - \ ^ # 

9. Enrolment procedures need to be reconsidered. It requires a 
little ingenuity on the part of literacy teachers to select adults for final: 
enrolment. More careful enrolment procedures would reduoe the rate .V- 
of absenteeism and drop-out. ' >' ■ 

«, 10 . Tfbeoomes necessary to understand the motivation level of adults - 


because high motivation has always gone with persistence, perseverance, 
regularity and high achievement. Thorough research in this direction ~ 
is urgently needed. It can be said that no empirical study, is Available, 
in4he,$eld of literaoy education in India which deals with measurement 
of achievement motivation for literacy and its relationship with literaoy-'*. 
behaviour and attainment. . \ 

11 .'''Teii^y.^c-.-pollifed out that the six months period'is inadequate. 

In view of the facts that adults are generally irregular; in most of;? 
the cases % lioprs daily teaching is not dope; the quality of teachers, jsy 
poor; and the classroom facilities are inadequate^—it is difficulj" for -y 
the adults to attain the level specified in the six mc@th'S jftlnc^Qnah' 

■ literacy syllabus, within this period. ■ .v> »■ xjfe 

“‘No doubt, if all the : conditions are met ideally, the J 'fiterqc|‘;^ 
attainment-level should be.qp to the mark but unfdr.fi|mfel|^ 

„■ r " ’Oj!i 

V. .. Tv ■■■ - ■ • j. ' ■.■ \ 
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12. Moreover, there are times when it is practically impossible to 
have good attendance such as sowing and harvesting times. Also it is 
very inconvenient to conduct classes and supervise them and administer 
tests during rainy season in rural areas. It would be more practical 
to start classes in early September and close them before the arrival of 
monsoon. The classes may, therefore, be conducted for a period of 
about 9 to 10 months. 

_ 13. It is needless to stress that literacy workers specially literacy 
project supervisors, and teachers need to be properly and thoroughly orien-' 
ted in record keeping and collecting other information and data which 
have to be utilized by researchers and evaluators as “ secondary ” data 
in conducting researches and evaluative studies. The quality of a study 
basically depends upon the quality of the data used in the study. 

14. As mentioned earlier this is a useful study. Many more studies 
both of this type and impact Studies ” will, however, have to be conducted 
before we could establish the superiority of functional literacy approach ■ 
over the traditional one. 1 congratulate Shri R. Shankar, and the 
Literacy House, LucknoW, experiment 

and for bringing out its report in a lucid form, which would be under' 
stood and utilized by adult literacy workers at different levels not on if 
in India, but in other developing countries. 

i 

N. A. Ansari 


N, A. Ansari is Joint Director , Directorate of Adult Education, 
Ministry of Education and Social Welfare (Government of India), New 
DelhU 
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Attitudes of Calcutta 
Job-Seekers 


Personal Characteristics of The Unemployed Youths of Calcutta— 
a Social-psychological Study 

Debabrata Banerjee, G. G. & Co. Calcutta, 1973. 

The book briefly presents a revised version of the Ph. D. thesis 
entitled ‘ Attitudes and other personality traits of unemployed and 
employed undergraduates: a comparative study’ approved by the 
Calcutta University in 1964. No doubt, as conceded by the author 
himself, the study is somewhat incomplete and exploratory in nature. 

The book has been devided into seven chapters dealing with in¬ 
troduction, the problem, early studies, procedure, construction of 
altitude scales, the results and interpretation and lastly the summary 
and conclusions. These chapters have been followed by list of references 
nd appendices containing tables and the attitude and personality tests, 
ihe author Has kept the language, of the book at a simple level though 
^lustrations by graphs and pie diagrams would have certainly added 
to the usefulness of the book. - v- 

As the author concedes in the preface, the book is not exhaustive 
itf4t"lfeatment. The vastness of the perennial problem of unemploy¬ 
ment cannot be condensed to just the nature of the experience of the 
„ unemployed and the study of group differences in some seleoted per- 
lonality variables. In the introductory chapter which hardly covers 
three-pages the author could discuss the vastness of . the-problem of 
employment and its social, psychological and economic implications 
in-much greater details so is to develop in the reader a background of 
the prdlfenr under investigation. The problem has" been stated in 
the second chapter but its delimitation his 'not been specifically given. 
It would have been desirable to state the specific objectives of the st^gjf 
The broad objective—to studying the effects of forced idleness on the 
personality of normal people capable of pursuing a norrifll remunerative 
occupation—does not clarify what exactly the investigator plans to find 

out. * 

v The author has summarised only-a few studies done in U.S.A. 

, during'%1a.es and fifties.' Since .the boo/jv^,published in 1973, it 
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would have been better if some important studies conducted abroad 
■ in this field could also be included to make this chapter comprehensive. 
In fact the author has tried to summarise some selected foreign and Indian 
studies instead of reviewing them and presenting a good critique. 

The author has postulated eight hypotheses (not in null form) 
which have been claimed to be tested statistically. No attempt has 
been made to give the rationale and the basis for each of the hypotheses. 
One of the purposes of the review of earlier studies is to seek some logical 
basis for stating a hypothesis. The real skill of the investigator lies 
in the soundness of the rationale for a hypothesis. This gives a direction 
to an investigation. 

The sample of subjects was rather inadequate. The experimental 
and the control groups consisted of 200 subjects each. This number 
could be hardly representative of the population under study, particularly 
when the criteria for selection of subjects were partly arbitrary and partly 
determined, by the nature of the tests used. The author constructed 

It would have been desirable to seek information regarding subjects' 
altitude towards concepts like Education, Employment, Industrializa¬ 
tion, Modernisation since these concepts have direct relevance to the 
problem of unemployment. For measurement of personality characteris¬ 
tics, the author used the short Bengali version of Mahanta who 
adopted the BPI (Bernreuter Personality Inventory) version developed 
by Gayen and Saha. The reliability and validity indices of the Bengali 
version of BPI have not been reported and hence it is difficult to comment 
on the appropriateness of the personality test used. 

Chapter VI presents briefly the results of the investigation. On 
page 15, the author has stated that the hypotheses were statistically 
tested but the reviewer fails to find full discussion of results as per 
hypotheses stated on page 16. However, some passing reference 
relating to hypotheses 1 to 4 has been ffiade^aij^page " 37, para 
2 .and 3/ , „ 

The hypotheses have been referred to as null-hypotheses whereas, 
these were neril stated'in the null form. No fefejeneehas been, m||^ 
regarding hypotheses 5 to 8 in the discussion of results. ''This chapter 
on the whole has been very sketchy, 

. The author could have planned some follow-up work ofoMiPh. D. 
research in. order to confirm the changes in personality’’cfarqcteristjgs 
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as permanent or just a passing phase depending on the period during 
which the individuals were unemployed. The findings of the follow-up 
study would have made the reading of the earlier results interesting. 

One gets the impression that the author has dismissed vastly ramified 
topics such as causes of unemployment, socio-economic background 
and the differences in the mental make up of the two sexes etc., as un¬ 
important and unnecessary. It would have been much revealing if the 
discussion on these variables could have been included in the book. 
Merely restricting its scope to the Ph.D. dissertation has limited the 
utility of the book. 


L. C. Sjnoh 
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